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In the twinkling of an 
eye—mere trillionths 
of a second—the lat- 
est surgical lasers 
cut through tissue to 
restore sight, the 
magical sense that 
translates light into 
the colors and 
shapes of our 
surroundings. 
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Precious in function, gemlike 
when magnified, this complex organ 
; drives a visual system that makes 





, Pa billions of calculations every second. 
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A millimeter can make the difference 
between sight and blindness 

during microsurgery inside the eye 

at Johns Hopkins Hospital. 





HE LIGHT coming closer to 
my eye is piercingly bright, 
brighter than the white-bot 
ingots I'd tonged in an Ohio 
siee] mill 40 years azo. The 
a ) voice behind the light is that 
of Harry A. Quigley, anophthainologist at the 
Wilmer Eve Institute in Baltimore, Maryland. 
A blend of efficiency and empathy, Quigley 
maneuvers the light—called a slit lamp in his 
profession—to illuminate the interior of my 
right.eve, then the left. 

I have asked him for this eve examination, 
explaining that I haven't hac one for years and 
that it would be a good way to begin research 
forthisstery on human vision that you are now 
reading, Hut l don'ttell Quighey the truth: Lam 
concerned because I have spent the day watch- 
ing him minister to patients with glaucoma—a 
disease caused by excessive pressure within 
the eve, like too much pressure inside a tire. 
For the first tmein my life Dhave been in the 
company of people whose ability to see is 
severely impaired. 

From behind the ight Quigley observes an 
abnormality an my retina, the thin sheet of 
neural tissue at the back ofthe eve, He makesa 
phone call, and [am on my way upstairs to see 
Susan B. Bressler, a retina specialist. Again 
the light. Bressler’s cliagnosis stuns. I have a 
disease called macular degeneration 

Bressler characterizes this asa deterioration 
Ina tiny circular area in the retina called the 
macula. At the bull’s-eye of this circle—the 
fovea—lies a tightly packed array of special- 
ized photoreceptor cells that provide us with 
the fine-tuned central vision essential for 
everyday life, With foveal vision we are able to 
recognize the faces of friends or foes, write a 
letter, drive a car, watch TV, or read books, 
newspapers, sims, orrecipes. Withoutit, hav- 
Ing to rely on our much less acute peripheral 
vision, We can do none of the above and are 
legally blind, 

Thus macular degeneration the leading 
cause of blindness in people older than 50 in 
the Western world, In ite “dry” form, the kind 
Lhave, for which there is no treatment, the dis- 
ense cotild lead to a gradual, inexorable loss of 
central vision over the years. The gradualism 
is the good news. 

Bressler cautions that [havea risk of the cis- 
rase progressing to the “wet” form, in which 
rogue blood wessels erupt under the macula, 
degrading vision in a matter of days. Begun 
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promptly, laser treatment can retard vision 
loss im half the cases, at least temporarily, But 
When vessels erupt beneath the fowen, loss of 
central vision ts inevitable. 

A recent strategy, a5 yet unproven, might 
reverse this frightening scenario in the future. 
Henry J. Kaplan, head of ophthalmology at 
the Washington University School of Moudli- 
cine in St. Louis, envisions surgery to remove 
the star tissue left by the invasive vessels: 
‘Then, ina procedure pioneered by neurobiolo- 
mist Martin S. Silverman of the nearby Central 
Institute for the Deaf, tisswe from the rear of 
the eve would be transplanted to nourish the 
photoreceptors, 

AsT leave the Wilmer tn the darkening fall 
afternoon, I focus on the faces of people 
queued for taxis. I realize that my sight, once 
good enough for me to join that band of avia- 
tors who operate from aircraft carriers, is a 
temporary gift now up for withdrawal with 
what seems to be a roll of the dice. 

The fear of that withdrawal, the loss of our 
sight, isa primal fear. According to polls spon- 
sored by Research to Prevent Blindness, an 
organization in New York City that promotes 
eve research, Ameéricans dread blindness more 
than any other disability. To be blind is to lose 
access to the most significant part of our per- 
ceptual world. 

As much as a third of the highest level of our 
brain, the cerebral cortex, is devoted to visual 
processing. Our eyes funnel two million filers 
into the optic nerves, while the auditory nerve, 
the conduit for hearing, carries a mere 30,000 
fibers. Sight medintes and validates the other 
senses; when we hear, smell, or touch some- 
thing, we usually turn to see it also. Before we 
eat food, we inspect it. 

In a profound and mysterious alchemy, 
sight combines with memory to energize the 
will. After his return from more than six years 
of captivity in Lebanon, American hostuge 
Thomas Sutherland related that he bad tried 
to commit suicide three times, but that each 
time, “The vision of my wife and three daugh- 
ters appeared before me," and he could not 
follow through. 

Sight is the sense most intensely studied by 
brain researchers and the best understood. 
But any-of them will tell you they are still on 
the ground floor of a building that may be tens 
of stortes high; Try this where you're sitting: 
Look atan object and then turnawayso you doe 
not see it. Reach out and you will, most likely, 
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be able to touch it. The manufacturers: of 
industrial robots would like to impart this ahil- 
ity to their creations, but neuroscientists do not 
understanedl it. 

Nor do they fully understand blindsight, the 
rare ability of certain people blinded by brain 
damage to act on visual information. In tests 
some distinguished between colors, without 
being able to explain bow. Apparently their 
optic fibers bypassed the primary visual cortex 
to communicate with other areas. 

Sight enlivens our language. We celebrate 
poets for their “insight.” The politician we 
acclaim today for “foresight” may tomorrow, 
in “hindsight,” be abhorred. For the skeptic, 
“Seemg is believing.” For the forgetful, “Out 
of sight is out of mind." 

And blind people, who have Jost this pre- 
cious gift, become the most poignant remind- 
ers of our fear, 

In pursuing this story, I have learned that 
most blind people have surmounted that fear, 
and many are busily building careers. In the 
course of months of research from San Pran- 
cisco to Moscow, | have also glimpsed the 
many-faceted dimensions of our visual uni- 
verse: How nature devises different solutions 
to the task of seeing, how the brain transforms: 
photons of heht into the images we see, how 
visual ilusionsdeceive us, how the developing 
world is stricken with eye diseases that we in 
the industrialized world cannot imagine. 


With a delicate touch 
Denis Lee, director of 
medical illustration at 
the University of Michi- 
fan, adds alashtoa 
prosthesis for a woman 
who lost her eye to can- 
cer. After shaping fea- 
tures in-silicone to match 
the undamaged side of 
his patient's face, Lee 
paints them like a por- 
trait. “Without this kind 
of help a lot of people 
Would Just Sit in their 
bedrooms for the rest of 
their lives, he notes. 
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lalso learned that important medical break- 
throughs are forthcoming. Looking to the year 
2000, Carl Kupfer, director of the National 
Eye Institute, partofthe National Institutes of 
Health m Bethesda, Maryland, predicts 
acivances in several areas, including: 
* Cataracts, lens opacities that prevent light 
from reaching the retina. New drugs will slow 
the development of these opacities that are the 
leading cause of blindness worldwide. 
e Retinitis pigmentosa. Researchers are now 
beginning to unravel genetic clues to this fam- 
ily of diseases that ravage photoreceptors, 
As understanding advances, strategies will 
develop to retard the disease 
* Optic-nerve regeneration, The stunning 
ability of proteins to regenerate damaged spi- 
nal nerves im experimental animals has alen 
been demonstrated in the optic nerve, twpi- 
cally affected by glaucoma and other diseases, 

As founding director of the National Eye 
Institute; which funnels most of our federal tax 
dollars that support eye research, Kupfer 
looks back with satisfaction at recent clinical 
trials that have resulted in a.90 percent reduc- 
tion in blindness in diabetics and 50 percent in 
premature infants, Plus the development of 
the scanning laser ophthalmoscope that maps 
the retina in three-tenths of a second. 

What would Georg Bartisch have done with 
all this technology? In Renaissance times Bar- 
tisch and other itinerant surgeons traveled 





Lermany treating cataracts by jabbing thee 
With apencil-like instrument, a procedure that 
TEN, SOMEONES jar the lens trom the protec 
tive capsule surrounding it and restore some 
renerated intense pain 


vision but alwavs 


Bartisch nu bli shed A compendium of ophthal 
mology in 1583 that contains a woodcut illus 
trating the state of anesthetics—a 
Brims and legs are ted to m chair 

In the modern, virtually painless method, a 


needle inserted behind the eye deadcens and 
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Slike acamera to 
focus light ravs on the retina. The 
first Gy the commen, 
the thin transparent tissue cov- 


HE EYE FUBCTION: 


favs are bent 





ering the iris, the diaphragm that gives the 
eve its cistinetive blue, brown, or: 
The iris expands or contracts to regulate the 
umount of lighttransmitied through the round 
Aperture at its center, the pupil. 

Then the rays are bent further by 
rich crystalline lens behind the irts 
pietes the focusing task 

sear ely for a hundred million Amert- 
i have to Wear glasses or contact 
lenses— nature 
cl thé: 


ther color 


a protein 
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bent enourh to focus on the retina, vou are 
ss Sa Li the rave are bent too much, 

re nearsighted, or myopic, a much more com- 
A focal | 
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Thon Cont lit fon HO OLeven i mullet: rT 
in semihicant myvie- 
pia, the plight of at beast a quarter of the 
human race, including 70 million Americans 

Though have long known that 
myopia is often associated with persons of high 
Income, education, [(), ans they do not 
know its cause. A five-year study, sponsored 
by the National Fyve aati employs sophis 
ticated measuring devices to track eve devel- 
opment among chaoichiiaven in 
California, and may vield clues, save Anthony 
| Hh clietrs dean ‘ad the helm bt) of (Ip lomet rk 
At the 
“This is the first study to measure every opti- 


Scientists 














Orinda, 


Liniversity of California at Berkeley 
cal component of the eve and track it over a 
period of time,” he explains 

| hough conclusions abou! the i Luce of ti ¥ Ll- 
pill are years away, surgical cleliverance is a! 
hand, according to Russta’s Svvatoslay Fyo- 
dorov, perhaps the world’s leading exponent 
of an operation to correct myopia called radial 
keratotomy 

In this procedure a surgeon makes tiny 
spokelke incisions deep in the cornea, which 
Hattens a bit and focuses light rays more cor- 
rectly on the retina 

“Tl ouaranioe beautiful Sight,” PFyvodorov 
told meat the hve Microsurgery Institute, his 
clinic on the northern edge of Moscow 
to 12 incisions. After 48 hours, 
then beautiful, For 99 percent of 
can puarantee 20/20," 

But his crusade, janed by many U.S. pra 
titioners, has produced skeptics os well : 
believers. In 1980 the National Advisory Eve 
Council declared racial keratotomy an “ex 
perimental” procedure and expressed 
until carehal research vValiclates its 
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Manhattan head on, Sher 
Seeing Eve training to 
Guides his partner 

= Sail Ghd Jen Wiegers. “When I'm 
with Sherman, | don't feel like I'm 
blind, says Jel, diagno 
retinitis pigmentosa as a child 


Veating 
man outs his 
the testes he 


sed with 


The world 





through 


blinded eyes 


BB iinciness does not 
always mean darkness. A 
number of eye disorders 
can block critical parts of vi- 
sion without dropping a cur- 
tain across the whole view. 

A person with normal 
sight perceives a New York 
City street much as the pho- 
tograph at right depicts it. 
As the eyes scan the scene, 
images fall on the fovea, a 
small spot on the retina that 
provides our narrow, central 
fleld of focused vision. The 
brain integrates these 
images, thereby creating 
the impression of a wide, 
clear picture. 

Retinitis pigmentosa, a 





fenetic deterioration of the 
retina, gradually tunnels the 
visual field (below). The late 
Stage of glaucoma con- 
stricts vision similarly. 
Disease, injury, orage 
may cause degeneration of 
the macula, the area 
around the fovea. A person 
with this condition sees 
with only vague peripheral 
vision (below, center). Mac- 
ular degeneration Is the 
leading cause of blindness 
in the United States. 
someone with cataracts, 
a clouding of the lenses, 
Sees through a haze (below, 
right). Bright sunshine cre- 
ates an aggravating glare. 
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Practicing 
to deceive 


“People atten think visual 
illusions are only curios- 
ities. That's a misconcep- 
tion,” says Vilayanur 5. 
Ramachandran, professor 
of neuroscience at the 
University of California at 
San Diego. 

“It's Important to study 
illusions because they 
teach us how the visual sys- 
tem works, what its ground 
rules are.” 

Normally we do not expe- 
rience illusions in our every- 
day, three-dimensional 
world, which offers multipte 
cues to help our brains 
interpret images. When 
these cues are selec- 
tively reduced in a two- 
dimensional! world, the 
brain can be fooled. 

In illusion 4, Ramachan- 
dran savs, we are forced to 
respond exclusively to the 
cue of shading. Our brains, 
accustomed to light from 
the sun overhead, assume 
objects are lit from above. 
Rotate the diagram. The 
brain Keens to its assump- 
tion and creates a new per- 
ception of the scene. 

Iusion 2 shows how the 
brain is primed to construct 
outlines from incomplete 
data. A useful capability, 
says Ramachandran, if you 
ever need to recognize a 
tiger lurking in tall grass, 











L. Filling in the blind spot 
With pour night aye chased, stare at the. troes and stowly move 
the diagram closer to your eyes. The red dot will disappear wien 
Its focused Image on your lett reting covers The optic nerve head, 
cabled the blind spot beceuse it has no photoreceptors. How- 
ever, Esing data from adjacent receptors, the brain wnproviees, 
Alling the vold with stanted lines from the surrounding area. 








2. Mlusory triangles 
The white triangle (above left) sens suporimoceed on the blie- 
aided triangle, But upen study, the sides of the white triangle 
disappear: te Hrighntnese: (Ss the sage as that of the serreunding 
white. The ULsion doesn't work for mest people when bluedand 
MaRENLA are shown of ogual luminosity, perhaps beacause the 
brain's-oonteurdetecting celis are partly colar-biind, 








3. Afterimtapirs 
Stare at ths crass br the color ple for a miifute oF so, and then 
shift your gaze to the Dlarik square. Patches will appear in colors 
GOmolerentory to the anginal hues. Clockwise from upper ight, 
fed, Glue, yellow, and green toplace the original colors. Possible 
explonathor: Wier maufons sereitive to.one color become 
fatigued, onisPonisiic neurons produce its complementary color. 





4, Shape trom shading 
Heaidents of a sunlit world, we assume 
PEA Ones Thy aDee and use shading to 
haternine shape, This pattem becomes an 
K af connave olecles If you rotate ff 20 
deprees to te lett. Turmed to the might, it 


enone an X of comes circkas 














5. is one line longer? 

Messe to conminge yoursell: The ted dark 
lines on Thess Condor ae BCivally The seme 
Uo! lei The DATSRSC ive iTltns Tne broaen 
inte Percents Ne Near line ae shorter 
Even when we know this, our wisi! system 
Le stil] montewnded 


SEER SUNCCLES, JY CDenNG 
7. Faces of vege? 

We cee ten facrs of 8 Ree. Bul we cannot 
56e faces ond vase of (he same time 
heceuse Cut WA reioenfes an object by 
separating it fran ie iheck ground. rere 
beth perapertives are oqualiy plausible, so 
cur percention reverses again and again 





8, Divergent of paral? 

The 25007 Push Tiere Gonfuse the oTnin 
celle thal pauge onentation, ard we |nter- 
orot the longer lings af diverging, To 
negate thigelact, tlt the diagram ang 
book aerass it from thee lower bell panes 
The diyverent lines are bh truth parallet 





6. One or two graye? 

The color of the two email! riangies ia idan 
tinnt,. Toppers differant to most people 
hecause the yellow and tlie colars af the 

larde thangles affect perception. When 
interpreting colors, the orain tahes the 
larger scene into acoount 


9. Whence the gray spots? 

Where the white bare cross, dark Spc 
nue induced iy the way retinal calis 
react to lipnt in thls geometric scene, The 
CONVERS! GETWEE DIME ano White Seec- 
Lively @xeltes or inhibits the response at 
these cells, thereby creating the (llusian 
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LNG act oT seeing a bird on the wing (below) lel 
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4 , 
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tons of light and coded into tiny electrical impulses aa such OSIM 
ha feat of computation that far exceeds that of ani mati th 

computer, the impulses are channeled to the cortex jepin 

where they are analyzed and interoreted Finally, Ene = al iat 


Dfain Creates Our Perception of the bird, instantiv and 
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riZAt side up, ina manner that scientists c 
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|) ae simplest 
tools, nursing officer 
Sidney Katala wages war 
against eve disease in 
central Tanzania. With a 
flashlight and magnifiers 
he examines a woman in 
one of the villages he vis- 
its (above). 

A Ministry of Health 
worker with training in 
ophthalmology, Katala 
has joined U.S. and Tan- 
Zanian colleagues ina 





eyelashes across the themselves as they 
comea. Painful comeal play. Achild’s tears 
disfigurement brings attract flies (far left), 


blindness. which may also transmit 
At his clinic in the infection. 
Kongwa, Katala goes The study has discov- 


beyond persuasion to ered that washing the 
openthe reddened eyes face once a day (bot- 

of a frightened child tom, center) helps stop 
(below). Chances arehe the cycle of infection. 
will find signs oftracho- Village volunteers are 
ma: Six of every ten now teaching parents to 
children in the region keep children's faces 
are infected, passing clean despite the scar- 
the disease among city of water. 





blindness 


study of trachoma, the 
world's leading infec- 
tious source of blind- 
ness. An inflammation 
caused by the Chiamyd- 
ja microorganism, tra- 
choma strikes in hot, 
dry places with poor 
sanitation. Repeated 
infections scar the 
inside of the upper eye- 
lid, which tums under in 
some cases and eventu- 
ally scrapes the 
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Meanwhile a laser replace the scalpel 
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HEN THE ROLL of eve diseases 
in the developing 
scourmes themselves 
respond: 2s Many As nine Mm ‘ior 
trachoma; one million 
¥ inipaired by onchocercia- 
350,000 new cases in 
children each year of xerophthalmia, blind- 
ness from a systemic deficiency of vitamin A 
In Geneva, Switzerland, Bjorn Dhvietors, 
World Health Organization program manager 
for bliin spines prevention, 
as. wermectin, anew drug, fights 
that ‘+r blindness. The 
draws its name from the fact that the 
biackiiy, whi through 
i= bite. ame 
effectiveness of the treatment is tempered | 
the cifficulties of distributing the drug among 
rural populations 
[n Indonesia and Gsuatemala, programs to 
fortify food so children get the needed 
af vitamin A have met with some success 
‘more must be done in ¢ 
disease will likely 
Though 
can dispel trachoma, this 4 
returns through poor hygiene 
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fie ays Bs 
With tracho 
ma, caused by the Chlamydia trachemati 
rranism, repeated infections scar and tighten 
‘the vears, the evelashes 
producing trichivst: 
links, the Ingrown lashes 
a like a parcen rake. 
dusty area of central Tanzania is a 
breeding ground for 
ecause of poor hygiene ond 
water. To fight the disease 
West of the Wilmer Institute and Tanza 
medical officer B.A... 
an audacious hypothesis: 
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Mitochezi, a Masai tribesman sentenced to 
prison for cattle thievery, stands ina blue robe 
with the half-closed eves that bespeak trichia- 
sis. “He is in continuous pain.” says Katala. 
He will be blind in-six months.” 

A tall man of kind face and demeanor, 
Ratala asks him to recline on an ancient 
mahogany table nearby. Mtochezi’s thigh 
muscles bulge as the anesthetic needle pierces 
his evelid, Katala cuts the lid lengthwise just 
above the lashes and sutures the incision with 
sufficient tension to unfurl the lashes to their 
normal position, The operation is called a tar- 
sal rotation and takes about ten minutes for 
each eye. Not many American ophthalmolo- 
pists have seen it, certainly not performed by 
flashlight and without running water. Katala 
learned it during a fellowship at the Kiliman- 
jaro Christian Medical Centre in Mashi. 

Katala’s practice encompasses 100,000 rest- 
dents of 44 villages, Though he refers glau- 
coma and cataract patients to mecical officer 
Mmbaga at the Docloma hospital, Ratala per- 
forms other survical procedures such as enu- 
cleating, or removing, diseased eves, perhaps 
five a month, 

Face taut with concern, a young mother 
enters his office bearing an infant whose eve- 
lids ooze pus. “Bacterial conjunctivitis,” 
Katala murmurs. He encourages the mother to 
lean the boy backward to place the child’s 
head between his knees, Katalo chuckles reas- 
suringly as he maneuvers the eyelids apart and 
administers an antibiotic: Immediately the 
boy flies to his mother's breast and proves he 
can nurse and cry at the same time. 

[watchas Katala ministers toa woman with 
a damaged lens in ber right eve —she had been 
beaten by a drunken brother; to an old man 
who lost an ¢ve to athorn pierce while gather- 
ing firewood; toa boy with a lacerated cornea; 
to-an old woman recovering from a cataract 
operation. 

Cine man requires a painkiller injection near 
the optic nerve for relief, KRatala decides, but 
when the man sees the long needle he demurs, 
and it takes minutes of pentle suasion to get 
him to recline on the mahogany table. With 
preat patience Katala slips the needle beneath 
the left eye and pushes the plunger, The man 
frets up and grins because, it seems, the needle 
didn't hurtas much as he had expected. 

Ratala supervises a program in which sev- 
eral blind résidents of Ibwaga village learned 
to walk with canes and grow a modest crop of 
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peanuts, Ae stops his truck on the road to 
Ibwaga, and we walk across a field where four 
blind women and aman await undér aspread- 
ing tree. From his hunker, 65-year-old Mwa- 
luko Magawa, whose eyes bear the scars of 
trichiasis, tells me he is proud to be able to 
plant and harvest a crop. Katala shows me a 
small mud hut where the crop is stored. It is 
necessary to place thors across the entrance, 
he says, to dissuade sighted villagers from 
stealing the erop. 

lt 18 time to go. With blind Magawa in the 
lead, the little troop tap their canes fromsideto 
side in the maroon soil and file onto the dusty 
road. Katala follows along, showing compas- 
sion to these people on the road to Ibwaga as 
surelyas the (sood Samaritan showed compas- 
ston to. his fellowman on the road to Jericho. 


HE BLINDNESS that afflicts 100,000 
Americans each year leaves eight 
cut of ten with at least a sense of 
light and shadow and even mea- 
surable vision. People are legally blind, thus 
eligible for government services, when the 
dinmeter of their vistial field is not greater than 
20 degrees or when acuity in their better eve, 
with glasses, is not more than 20/200. This 
means they can recognize the top letter on an 
eye chart— usually an E—from 20 feet. A per- 
son with normal vision can see it from 200 feet. 

At Western Michigan University in Kala- 
mazoo, men and women master skills to help 
visually impaired people adapt, They blind- 
fold themselves to experience the deficit of 
blindness, learn to walk with.a cane, to dress, 
to communicate with Braille and computers, 
to cook food and eat it arrayed in clock posi- 
tions around their plates—for example, meat 
at 12 o'clock, vegetobles at 4, beans at 7. 

Professor William R. Wiener blindfolds me 
for an introduction to the art of the cane. Tap- 
ping the ground with sicle-te-side swings of a 
light aluminum cane, | can distinguish grass 
from concrete ona sidewalk but wind upin the 
middle of the street. The dip in the curb, 
designed to help people in wheelchairs, fools 
mt as it can fool the visually nmpaired. Susan 
Ponchillia invites me to her classroom and 
patiently coaches me through grilling-a peanut 
butter sandwich. The critical task is judging 
when to turn the sandwich as well as keepingit 
in the frying pan. “ You'd make a good blind 
persan,” she saves, 

Susan's husband and fellow professor, Paw! 
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| ee on his work, Henry 
Kaplan of St. Louis's Washington Uni- 
versity removes scar tissue from the 
back of the eyeball through an inci- 
sion ina patient's retina. To demon- 
strate another promising path to the 
space behind the retina, his colleague 
Martin Silverman has successfully 
shoehorned a green marker behind an 
intact baboon retina (center). Both 
men are applying their techniques to 
retinal cell transplant experiments in 
monkeys, hoping one day to be able to 
repair human retinas. Revolutionary 
just a generation ago, a corneal trans- 
plant (bottom) is now routine. 





Vision 
factory 


T.. Henry Ford of ophthal- 
mology, Moscow's Svyatoslav 
Fyodorov (center) pioneered 
surgical correction of nearsight- 
ecdness—and created an 
assembly-line procedure that 
dismays many U. S, physicians. 
Eight patients atatime lie on invent his tumtable approach in 
tables in Fyodorov's clinic (be- 1986, when the Soviet govern- 
low). When the five attending ment agreed to pay him ona 
surgeons each finish theirspe- per-surgery basis, “This way | 
clalizéd portion of the surgery, became immediately rich,” 
the tables rotate for the next declares Fyodorov, who is 
step. Each doctor's activity is searching for even more ways to 
monitored on TV screens over automate. “Our main task now 














the surgical arena (above). is to exclude the doctor from 
Fyodorov was inspired to surgery, because he is the 
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main cause of mistakes.” 

Many U. &. doctors now per- 
form a similar procedure, 
charging patients roughly 
$3,000 for the chance to throw 
away their glasses. According 
to. an ongoing study, they can 
do so in only 6? percent of 
cases, far below the 99 percent 
success rate Fyodorov claims. 
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Seeing how we see 


vision-processing that has been superim- ona small object, like 


center glows red at the 
rear of Caltech researcher 


posed on his head, 
The red shows increased 


John Allman’s brain (oppo- blood fiow to the region, 


site) ina computer image 


activated by focusing 


the primate brain Allman 
holds. 

At Boston's Schepens 
Eye Research Institute 
(left), Rob Webb looks 
into a device that pro- 
jects a laser pattern— 
here the word “re- 
search” —onto his reti- 
na. He sees the image, 
which along with a pic- 
ture of his retina Is 
shown on a TV, Watching 
the screen and listening 
to a patient's description 
of what is visible, a doc- 
tor Can locate diseased 
retinal areas. 
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board, four weeks of training with a specially 
bred dog that has itself completed 12 weeks of 
training, plus a virtual lifetime guarantee on 
the animal. Ifa problemdevelops that can't be 
taken care of by telephone, Secing Eve flies an 
instructor oul to rectify it. Seeing Eye taps 
interest froma hundred-million-dollarendow- 
ment, mostly from bequests through the years, 
for 70 percent of its eigcht-million-dollar 
annual budget. The rest comes from general 
fund-raising. 

Task Douglas $. Roberts, director of Seeing 
Eye programs, if he will allow me to experi- 
enced walk, blindfolded, with a doz in nearby 
New York City. Doug agrees and picks a feisty 
young female black Lab named Jade, just 
graduated from training, who introduces her- 
self with a kindly lick of my hand, 

On a Morristown street Doug puts Jade's 
harness handle in my left hand and gives me 
basics: “The go command is ‘lade, forward.’ 

. Wait for the pull and step out... . Think 
through your left hand. When she stops, 
extend your foot anc find out why, probably 
the curb, ... ‘Forward,’ again and wait for 
the pull... . She'll hesitate at the other curb, 
you faise your foot, contact the curb, ane off 
you go. [t's like dancing.” 

We train along a sidewalk. “Rough pave- 
ment here,” Doug cautions, “Point your toes 
up inside your shoes-so you don’t trip.” It 
works. “The traffic and noe in Manhattan 
can-stress out adog real quick,” hesays. “You 
need an eager animal.” Feeling Jade's restful 
tug, | agree she qualifies, 

In Manhattan the next day, Doug handles 
Jade as we walk down Eighth Avenue, At a 
curb a man pushing a trolley loaded with 
dresses barrels toward the wheelchair ramp at 
the corner, directly at Jade. Doug stands cool- 
ly; the trolley keeps coming. Jade nudges Doug 
to the right, out of harm’s way as the trolley 
rolls over the spot she has vacated. Doug 
explains he likes to take advantage of “real- 
lite training opportunities.” 

At Maclison Square Garden, Doug blind- 
folds me, ancl Jade anc [ begin to dance, heard- 
ing north on Eighth Avenue with Doug riding 
shoteun behind me and to the right as Seeing 
Eve instructors do, Jade begins weaving —to 
avoid pedestrians, I suppose—and I lose the 
sense of straightaheadness that sighted people 
have, and] nearly panic. [know Ihave to trust 
Jade or take off the blinefold. 

After asuccessful street crossing, l relax and 
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step-to behind this eager dog guiding me along 
a sidewalk estuary fed by rivers of sound and 
smell. | hear women's heels clicking, snvell 
oretzels warming and the sensuous aromas of 
grilling meat. On the left, traffic lows like cat- 
He. On the right, rock music blares in a cre 
scendo that signals the approach to a stereo 
store. Pedestrians clear throats, cough, and 
eneeze, but I hear few voices and have little 
sense of being ina crowd. 

Doug tells me to turn right, and the river of 
sour goes dry—it is West 40th Street, Jade 
stops suddenly ancl moves decisively back- 
wardto jerk metoa halt. Raising the blindfold 
at Doug's behest, I see a red sports car that has 


just crossed the sidewalk in front of me to enter 


a parking garage. [ lean down and congratu- 
late Jacte for good work. 

We turn left on Broadway, negotiate more 
street crossings, and I feel Jade tugging me to 
the right, Doug takes the harness and asks me 
to raise my blindfold. Little toy dogs wound up 
hv a sidewalk merchant prance up and down 
and have attracted Jade’s attention. Doug 
takes time-out for some more real-life training, 
using the German expletive “Pful!l"—a 
clipped, explosive “F wee!” that a proper See- 
ing Eve dog well understands as “No!” Jade's 
still a dog, she’s not perfect, Doug explains. 

At another curb command a left turn, but 
aflera few steps Jade stops and then orients me 
to the right: I raise my blindfold. to find that 
she has prevented me from walking into a 
parked telephone truck whose driver is asking 
me in breezy Manhattan fashion what I am 
doing. Lcrouch to congratulate Jade again and 
get my face licked. 

We retrace the route with Doug holding the 
harness, and Jade ignores the wind-up dogs. 
Though Thad no sense of being in a crowd on 
Eighth Avenue, Lnow see we are amid asea of 
pedestrians. A scuffle takes place, youths run, 
and a Hispanic voice shouts a challenge for a 
fight on equal term:—“mano a mono.” 


NE OF NATURE © earliest solutions 
to the challenge of seeing was the 
compound eves of the trilobite, a 

tiny crustacean-like creature that 

began to ply ancient seafloors about 550 mil- 

lion years ago. Incredibly, their fossilized 

calcite lenses still work, according to Smithso- 
nian Institution geologist Kenneth M. Towe. 

He used one in conjunction with a microscope 

to photograph a Justice Department building 
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have intellectualized the hell out 
of the fact that | am losing my sight, 
but I'm also grieving,” says consultant 
Jeffrey Moyer (above), former director 
of rehabilitation at the Cleveland 
Sight Center. Magnified text on TV 
monitors dominates his office. 





Others cope as they can: Loss of 
central vision demands nose-length 
dialing for Nikolai Stevenson in Man- 
hattan (below left). Detroit high 
schooler Domekia Flennoy, legally 
blind like many albinos, scans the 
blackboard with a telescope (below). 





ee Ne a ee oe el ee i. —_ z= il ae a a 
Lt 


“a ‘ 
ij 
_ ri 
: « 7 j 4 
: " ) ; ’ * 4. 
bad my * 7 a 
A 
= + r 4 
? > ‘ 
, " iis. r i 
= , tt A 
ad he 4% ‘ 
\ i 
. r ‘ s ] 
. | . - - +- 
_ 
a ; * : 
iz ~ i 
5 ' ] 
a ua : 
_ . y 
3 Z P ir : " 
a : ‘ _ iz i 
- P A eo a ie 
‘| . a} z _ . 4 : 
a = : 
I , fi 
= i | é 
= : = 7 ‘ " 
7 — L i 
7 i 
rt 
na & 
Ls 
rv 7 i 
= a 
i 
q 








- i « es a = : os 7 
Tr — . = i 
i i L F . 
v : 7 P 
al cs 
- ml 
% & | = § 
a a | h ‘ 
oe a j 1 
F a = 1 mr 
F 5 i 
} 7 i ‘ a 
| a a 
+ = 
™ F . 
r "a 
r J i, i 
. i ¥ 7 
a . 
. 
] = - =a, 
i se ct L Coie foal 
= ii a | ey | i 
[« \, 
a 
4 
gli 
ai L 
7] Pt -_ 4 © 
i 
i = 
i ie 
1 4 1 
i — igs i J 
| a 7% 4 
- | i 
F 5 \, 
1 “t = 
a he z 
a he : 
r 7 . 
Ls 7 - i 
L j - 
i = = a 
ae 4 = = 
i F mt «— 4 a al 
F - —— » 7 . 7 
, ' t = 
b " 
=| I 
Sa d % 7 h. a =. 5 le 
fv i , * 7 a 
: i i 
. | | 7 ay a i i 
"ie u L - 7 & 
' . i 
/ F 7 x | 
| P 1 
7 , # ~~ i 7 
& J a it | a Las 
ol a ry P : rs | a 7 z 
-* oh a. 
= “a a i | 
a a y | 4 
a a * . i , i i , r 
| a = | a 
“! 1 e = | _ 
| = | . F 
| ais a i i, | ar i \ = 
a 1 1 1 | | | 
1 i ig ee = | 
ih ie. nF 7 i ie 
1 7 f - z- il 
" ” a _ 
7 i t ali 
‘ L i e af i 
= a ' _ al ‘ 
La “ty é al is i 
| _ « F 
4 a) i i a 
i* ah, = tt 
al | a a 
a i A 
4 Ls 
‘ I 
: ni r , 
a i E 
PF 
a : | —— 
t - 
F 
r 
‘ | 
. | a 
- Po . a” * 
Fd 
—— E 
= 
ai a 
: 
from ! 
r . 7 
? eS 
- 
. 
‘ - 
: j 
| 
= i ae 
= = 
= . : 
- —_ e _ 
i =) - 
1 = ri 
" 7 
a 
Bi 
call *% 
= 
i. 
. se 
i i i 
4 ae 
./ ° 7 of z i 
il # 
a 1 e | 
- , « i 
a 1 a 
a i 1 hl 
= . | 
pa na “a 
f ; 
-_ 
ie Ty | J ri 
4 = a = a i 
— Bh os ia — = i ra | 7 
en s rT J i F 
= i" fi 7) oa . 
"4 TAN) 
Z # a h ! 
a: Fe | Ba il . 
F J i | Ba ! 


ss = 1 
“| F ti 
i” i 
= = | L I 
if if 
j 
ij i 
i "] 7 a 
' . ia 
b aol ed =a E 
| & 7 ~ ] 
1 | . F ml 
a 5 oa r, f - 
e a 7 ae 
J r 
= r am a w 
of i 
J 
F ol 
] 
F z | } | i a 
Se - i a 
mn - x } L Es 
ia | a 1 : i 
F a “ i a * 
i as i: = 
Ll ij Fs i | i 
= _ , ae 
: | wh =F | 
i | | 
a "| i? i a ' F 
L —_ 4 
q | ! “| _ 
—— | ke. 
. 4 = i 
i a i . j a 
_ i Fa 1 mr 
1 ] 
1 ie z ; 1 
f ™ F i 
' wan | | 
i LJ " i | 
, | 4 
_ Ld a ~ 
i , iL Ff a 
- =_ ea x | 
. — fs age - 
F i , J z 5 q | 
i, a J r # = 7. } A 1 a 
F ’ | = i] 
. i, ty “> B 
\ , i os 
= a = ma ; iy 
a 3 
i? 4 | mi il ; = 
- 4 ; 
si “_ i i 
| ii ‘ 
i 1 r - 
i a ie i i, 1 | Ly 
d i a , 4 . 
yo - a = 
# , : ie 
F = a ro 
| a  —_— | : a “al 
| j i " 
7 , ‘ F 
yy Fa a "I 1 1 7 5 , , : 
4 tar, , " _— = a 
. 1 ‘= “7 | a te) r 
J 7 a | = ' i= 
F a q - Ps 4 F i 
| "ig ee ' . = ‘. 
=i . + —_ 1 al 
| = = 
™ It . 
F 4 q . J f = 2 4 
j J EB F ' 1 
4°. 3 "| . 
| | 1 
_ 
Ths a 
f 
i 
Ps 
4 i 
i i : ? "| a 
i 
= 
‘ 7 
= = S a a 
| a1 i 
2 t 4 ] 
= h eve ty a 
[ a | 
i a = — ft if a 
Zz : if 
~ i 
rT] 
a = = 
- = 
a — 
. } 7 
r 
= | 
a i # 
/ | Fs 
*l Po | 
i | ah 1 ee 
‘a g _ a x 
a Ty ' 4 F * ic a 4 
* =a Hy L. i] - = j a 
| : a j Fs 
x | ay j i a ih —_—— i 
as a a i 
7 = - a . fa i ‘s : | 
rT ! . ® a 
—_ ql A i F | r i . i 5 
me ua | By e Y i ru —_ = | 
| i 1 j i | 
k | i 
‘ F - + i hy fis 
| et "hy i I a : 1 
7 | ‘| F 
= _ L y | 4 I ji? 


A world of Sensation surrounds Ann& 
Cannings of Engtand, bgrn blind. “You” 
feel for raspberries in the middle of 
the bush,” reports Anna; 4%, She also 


adores the plunge ofa roller-coaster. 





cross the street. “Fuzzy, but vou can recog- base runners and his catcher'’s signal before 
mize the building.” he said delivenne the pitch. An American woodcock 


Lhe eves op most eects ariel Crustaceans on tlie mound cole Sf A | ce he se5 home 


ia teal he 
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bold Nuncreds, even thousands, of lenses, plate, the entire outfield, and the entire sta 


While most vertebrates —inelucineg fish, birds, dium, including most of theceiling of an astro 
and mammals—employ an aciuatable single Aome — without moving its hes 
lens and retina system similar to ourown A human reac betters one by one on the 


Forcoverage ancl acuity human vision takes appropriate line on an eve chart from 20 {eet 
gbackseattothatofbirds. Withmenonbase,a “Eagles can see the entire line from at least 80 
baseball pitcher has tocrane hismecktocheck feet and perhaps much farther,” declares Ivan 
Schwab of the University of Califar- 
nia at Davis, eagles’ eves have two 
foveae linked by a chain of photore 


ceptors to achieve greater A Lut’ an 


Vue im wricle r Fig 





cd of wiew than 
Human cre 
But acuity alone takes an organ 
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optical device for focusing iiht on 
the retina, where neural circuitry 
bens, says Robert H, Wurts. 


| L 7 
Chiet of t 





i sensorimotor laborator 
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of the National Eve Institute hd 

analyee vision from that point on, 


= = | ' = - 7 . ee 
Pio have to address the brain 


HERE ARE TENS OF it 
ions OF neurons tn the 
Hinman brain, €ach one 


| 
networking with thou 





sands of others, notes Wurtz, past 
oresini¢ent of the Society for Neuro 
science. ~ he technology & avail 
able to count them a it is available 
to count snowtlakes,” he savs, “but 
Im not sure I want to do that.” The 
question —how we wee this appara- 
tus to see — is bewildering 
The ancient Greeks, who harl-a 
way with complex questions, ¢x 
plained the mystery of sieht by cle- 
claring that perception occurs when 
“internal fire” from the eve mixes 
with “external Gre’ from an object. 


They were half right—external fire 





is now cadled a photon, the bas 
particle of behtl energy emanating 
ih | =. . = =, — . = = —_ =— = 7 ad ~~ | BE 
Eves without speaking confess the from all light sous 


Se ee ate eae eee i a Sight hemins when even acingle photon from 
secrets of the heart,” wrote St : la 
a anne . i 4 clistant star enters vour evt anil cpiashes 
Ierome rt ipl gila on and Ghnatites % : ; " 

= down on one of a thousand raftlike cellular 
nmuscies around the eyes may say lis! 


ae inarod pl 
B= SCR ke] Ta Pot git 


LOrecepior in the teti- 


come hithe! Baelal| OF FUN TOF YOU Vil 


4. (On this tiny stage molecules seem os be as 
wilders. The photon hurtles throuch a swirl 


{ protem in the disk until it collides with a 


life (bottom) | 
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kinked sliver of a compound chemically akin 
to vitamin A. 

Ina quadrillionth-of-a-second twitch, the 
shiver straightens, much as you straighten 
your leg, precipitating a biochemical cascade 
throughout the photoreceptor. The tiny foot- 
orint of the photon is amplified thousands of 
times to alter by mere millivolts the electrical 
signature of the photoreceptor. Thus light 
energy is changed into electrical energy, the 
bard currency of neural exchange. 
The signal now enters the cellular 
network of the retina for relay to the 
many higher processing centers in 
the brain 

Analyzing vision deficits in sol- 
chers shot th the brain, researchers 
by the 1920s had pinpointed an area 
in the rear of the brain, about the 
size Of a credit card, as the primary 
eeat of vision, Al Johns Hopkins 
Hospital in, 1958 young David 
Hubel looked at a microscopic slice 
ofthis visual cortex, noting its “mil- 
lions of cells packed ke eggs in a 
crate,” d “what they 





and wondered 
all could concetvably be doing.” 
Hubel and his colleague Torsten 
Wiesel determined to find out. They 
monitored the effect 
have on individuel newrons in the 


various stimuli 


cortices of Cats and Monkevs, whose 
visual systems bear great similarity 

While earlier shades 
ia neuronsin the retina 
react to tiny spots of light, Hubel 
described the neurons in the bram = 
visual cortex as “fussy,” They 
reacted only te linear stimuli—imes, 
bars, and edges: of lieht 

Moreover, individual cells fired 
only when a line of light was pre- 
cented ata certain angie. (Change the 


io our own 





had shown t 


anvle more than 20 degrees and the 
cells stopped firing, while other cells 
began angle another 
few degrees anc another batch of 
cells fussy to this orientation took over. Other 
Y to moving lines of light 
but retained their fussiness as to the line's 
eand direction. The scientists also discov- 
ered that cells of a certain orientation prefer- 
ence cluster in columns 

These finds galvanized the research ¢om- 


munity and eventually won Hubel and Wiesel 


Change the 





cells responded an 
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The Sense of Sight 
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a share in the Nobel Prize in Physiology or 
Medicine in 1981. Hubel and Wiesel had 
revealed that the cells of the visual cortex dis- 
ossemble the image transmitted by the eves 
inte its millions of constituent parts, Then a 
process of reassembly or integration, embody- 
ing the mathematical precision of a topagraph- 
ic map, takes place. To explain this process ts 
the holy erail of viston research, a conundrum 
that continuwes to torment the PXPeErts 
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Catlike contact lenses work a feline 
transformation on performance 

artist April Thompson, The human iris 
opens ina circle; cats eyes widen 
like sliding doors. Both function 

to limit or increase light to the retina 
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Wisconsin began momtorme cortical cells in 
owl monkeys. Wow professor of neurobiolor 
aliiornia Institute of Technology, All 
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tle Red Riding Hood had when 
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grey fur, sharp white teeth and heavy, 
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Born to be wild, bald 


eagle chicks await food \ iid 
a) | vr 


ratory, birthplace of a 

ket ecg to help 
restore our enda 
national bird to its” 
historical range. 



















FEE SURGEON hear their beaks clicking.” 
Wavie Norton goes With the parents out of thy 
out on a limb to nest, Sorkin cick | pH ences thve 


retrieve an eagle Cee inh fi plastic Toa CONnLALTe! 





egy from a 75-foot and oWwers i bo the growine 
pine near Orlando, Florida apse to the sun, the eee 
(nent). He wears asurpical would soon overhead, killing the 
mask andl glove to protect the embryo. Team members record 
fee Irom contamination as it the efe 6 location and Joad i 
CARs «PEAR ae pur es cL fa | 
Flown by jet to Oklahoma, it tom tet 


Will be hatched, and the chick than 15 minutes: Then they rush 


T 


morale wk Thar hit : hai- 
L, Elapsed time: less 
will be raised By my HOBISes Hi Ba it to aaere reliable incubator 
protechive #4 any parent eagles Niiaeeel pia BOAT: ce htelt chitin oe 
tiore being taken to a release, base for two ¢limbing ETO Up 

of hacking, tower in Alabama Cn the wav to lhe team's apart 

S00 mites Irom its oriuzinal nest nisin bachadcien’ Wreck Brevis 

At the tower the eagle will learn cushions the carro and cheeks a 
lo fiv and hunt before it bewins thermometer for any variation 

is northern migration. If all from 90.25°F (bottom right) 


pods Well it will return to the Every three hours she will help 


aren of ite release to rear its rotate the cers; as cagie parents 
OWT VOUnE da, ta Brevi nt oe & mil ryns JFOM 


* To he Where mo other Ftickine to the shells 
hurti~ns are allowerl is a power- Although it has been illegal 
ful experience," saws Norton, to harm or possess bald eagles 
who fas visited some 150 nests ance 1O40, the Girds nearly chs- 
‘Tt reminds me I'm a-stmall cop appeared from the contiyuocs 
ina very big wheel. The word United States, where they once 


‘homered’ isn't strong enough.” numbered perhaps 50,000. They 





Orton makes fis climbs in Tel to shoohines-and lost habital 
December, a5 part ofa team led but mostly to the pesticide 
hy the reorge Miksch Sutton DOT, which caused them to lay 
Winn Research Center in Bar thin-shelled eges that broke 
Uetville, Oklahoma. One of se4 before they could hatch. By the 
eral cage recovery elforts-in the time the U.S. restricted DDT 
ountry, the Sutton center has Hoein 1972, onlv about BOO 
pioneered the technique of tak DPeedineg pars cold te fone 
Ing tagio eps rather than chicks Protected by the Endangered 
from the wild. The team knows Species Act of 1973, the bald 
that if it removes the entire eagle has made & steady reco. 
clutch, usually two, ihe parent ery. While the battle i not yet 
births will lay another clutch, os won, breeding pairs have in- 
rece ber.” crensed to at least 3,000, and the 
Phat doesn’t mean the pa number of hatchlings per nest is 


ents weirome the mitrosion up. More than a thousand eagles 


fT L E | | T i 
Althauch the bircls rarcly attack have been released to the wild 
7 | E | 5 F j it j a. | ‘ — 
Chimbers, “I've had acult engiles nearly a third of them —i75 ta 
ff. . FA = . ; | = 
Oive tO Within ten feet or me, be ect —riised in captivity br 
Orton fry | | ces PNnoUEN bo Le Sulton project 
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BRUSH before neealtime 


helps a new born chick 





(Pacing page) retain bord 
heat by fuffing its fine down 

In the wild a chick's rubbing 
arannst siblings and parents has 
the same effect 


Hatched 40 minutes cartier, 





the chick was cut from ere 
membranes (right) and placed y 


DetWeen & hol water [eee] are) & 


- 
7 i P " na eo eer 
owel to dry. The day before, 
| 1 ] li . ae ee 1 ‘ om | = 1 "| ' " i : 7 EF is =e " rr 
the hatchling hac used the tin Fight hours after hatching not humans, asa food source 


ege tooth atop ite beak to peck chicks receive their first meal— When the chick can see bet 
An ar hole in its shell and begin bits of jean quai) raised on the ter— atone week —it will gradu 
iis ordeal. Nearly all chicks premises. “The ideaisto bold it -ate to the chick lab ancl be fol 
hatch unassisted, but this bird loosely and let them rah it,’ Gish, uml, and other meat vina 
neeie hap. Do prevent it from eave wexistanl Marcus Koener wall chute. For the next two 
drving outinthe warmatrofthe (below), noting that engies don't months the staff thinks of litte 
hatcher, the stuf appli oO lera eit (ual In the wid. Fhe oSe5 2 else but feeding cages: Fach 
lerm, a covering used on puppet to feed adayv-old chick, chick consumes the equivalent 


STE un vic Lins oO) that it imprints on eagles ff BOO quail before it leaves 


a 





—o 














with other engiets. During their first month the tubs prevent Ue birds from killing one 


| 


another in fits-of-sibling aggression, behavior that clarms same wild chicks 





ROM SCRUFFY to impos 
ing, the look of the bald 
eagle changes entirely 
during its first four to six years 
tight). Achieved by annual 


molis, the adult plumage, with 





snowy white head and tail, indi 
cates sexual maturity and may 
dif in attracting mates. Vellow 
beak, eyes, and leg complet 
the majestic profile. The moat- 
tled feathers of immatures may 
Slama) their norihreatening ¢ta- 
tut to territorial adults 

Bald cazles remain relativels 
Pint! In Lani and in the 
slate of Alaska, but that 1 cold 
comfort to residents of the lower 
‘6, One reason, explains Sutton 
director Steve Sherrod, is that 
bald eagles: “nest meer the area 
where they first earned to fly 
and hunt. ‘They are less likely t 
colonize a new area as acdults— 
they must be reintroduced.” 

White northern states success- 
fully transplanted eagles from 
Canada and Alaska, attempts ta 
introduce them inte the South 
often ended in fiasco, with the 
northern eaglets dving of avian 
malar: Fortunately the bald 
eagles of the southern states, 
which many biologists consider 
& sep arace subs rectes, are Pesis- 
tant to the cisease, And-so, the 
team realized, the only hope fo 
repopulating the Southeast lav 
With the eaches alreacy nesting 
there, 90 percent of which live 
along Florica’s waterways 
[ait InReing page), 

Less migratory than their 
northern cousins, southern bale 
pages usually travel north and 
return only in their first few 
fears, As older birds they re- 
main in the South year-round to 
defend their nesting territories 


In 1983 Sherrod approached 


Don Wood of the Florida Game 
ant Fresh Water Fish (oommniis- 
son with his plan to collect 
PRES, something that: had never 
Deen triéd with bale eagles 
With a #eal for raptors and a 
dectorate in biology from 
formell University, he had the 
experience for such an uncer- 
taking. Still, there were plenty 
of doubters 
"First, there were those who 
hid’ t think the eagles in Flor- 
ida would recycle when we took 
“Second, 
[they dich t think we could hatch 


their egos,” he savs 


the egirs. Third, they dicin't 
think we could raise the young 
without their being imprinted 
on humans for food. And 
fourth, they thought the cagles 
would end up hanging around 
human establishments because 
they were hacked off towers.” 
Since then—helped by Flor: 
in and five other StLACES, alone 
with the University of Florida, 
the US. Fish ancl Wildlife Ser- 
wice, the U, S Army f ors of 
Engineers, and the National 
Park Service—Sutton hes 
proved the doubters wrong 
Preparing an engle for ship 
menttoa release site, Suttons 
asststant curector M. Alan Jen- 
kins (facing page, at night) mea 
cures its foot to determine its 
cox Acin nearly all birds of 
orev, females grow larger than 
males and are as much a5seven 


pounds heavier, Calmed bv tor- 





métrilab manager Alan k., Beske 
the bird offers little Protest 

“Tt teels like graduation, ” 
cays fenkins, who finishes the 
ceremony by attaching one of 
Suttons white plastic lee bands 
The aluminum band registers 
the bard with the Fish and Wild- 
life Service 
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trons tracked by radio and visual sightings. 
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Roenen— who uncrated 
birds weeks earlier (below) —t 
6 they feed ane 


They will do 
the next three months, ris 


remain UnSseet 


hse ri = the PAs hes 


deck with whole fish and 


hunks of road-killed dees 


here is no peed fo wean the 









op of 34— est their wings 


hoping betwen perches and 
ving to nearby trees. Rleach 
marks, like the one on the left 
Witz of the bird below ot fat 
right, enable team members to 
identity incividiuels from an 
beervation blind. Many flights 
like @ first bike ride, énd in 
rash banding or tumbles to the 
ground, That is no place to lin- 
per, though, elven threats like 
Jligators, which 
immed three eagles in 1989 
HOF 
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release sites: all five releas 
states have reported sightings 
Wore lasting evidence comes 
from Mississipni’s Horn Island 
(right), where a six-vear-old 
fish to its nestling. 


The adult and its mate, both 
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their grasp the rich seaborne trade of the East. And long after their 
chain of Asian colonies—the first global emipire—had crumbled inte 
history, [ would find their living imprint across half the world, from 
Morocco to Macau, As now this ¢ reaking, leaking wooden vessel of 
timeless lineage, coasting East Africa in the wake of Portuguese mari- 
ners, took me toward ne arby | Talinei 
lar marks the reef-sheltered roacstead from 
WHICH Vaso cla Gama sel out across the aga Ocean to Calicut fiv 
CeNnlunes ago, completing a voyage of 12,000 sea miles from Lis bane 
Below da Grama Point stands a humble Seaaiaiah chapel. Herein 





here ry i hell id 





1542 Francis Aavier, sainted Apostle of the Indies, whom ] would 
follow to far China, buried a Portuguese vovager—one of thousands 
who lie in such alien soil. Truly, i has been said, "God gave the Portuo- 
muese a small country as acradle¢, but all the world as their grave.” 

Their story alwavs entranced me. As a bov I relished tales of P si 
Henry the Navigator crusading against the Moors, shaping wooden 
caraveis for his iron men-and sending them down t 

f Africa, the Red Cross of Christ emblazoned on their sails 
Widly | read of the quest for Prester John, the fabled priest-king 
‘The Portuguese dream was to outflank Islam and join with his might, 
tian army to reconquer Jerusalem. They sought him up the Sene- 
Fal andl wp the Congo. His kingdom lav somewhere to the east 
Bartolomeu Dias caught my imagination with his daring break from 
the coast-hugging tradition down Africa. In 1487, checked by wind 
ancl CUTTrent, re tool [4 eres leap southwesterly into the WnKnOWwN 160 
hope of favorable winds. Then Dias turned east, Only empty sea 
North, Finally, fighting frarsome tempests, he raised land. Following 
the wooded coast until it trended northeastward, he realized he bad 
rounded Africa (map, pages 66-7). But his crews forced him to turn 
back. “He had seen the land of India,” said:a chronicler, but, like 
Moses and the Promised Land, “he did not enter it.” 

Another loop through the unknown—t 
yet — distinguished ve sco da Gama's 1497 passage through the South 
Atlantic, From the Cape Verde Islands off Africa's bulge to near its 
southern end, he neal 93 davs out of sight of land. (Hetween the Ca- 
nary [stands and the Bahamas in 1492, Columbus was only 33 days.) 

Pushing up Africa’s east coast, da Gama found an Aral pilot to 
guide him across 2,000 miles of Indian Ocean. He anchored near Cali- 
cut, richest of the chain of trading ports along the verdant Malabar 
_oast of southwestern India, on May 20, 1498. The Incies at last! 
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O TELL THE STORY of Portugal's neariy 600-year global 

encounter, which changed the world we live in today, 

[ first mace a pilgrimage to Lisbon's spacious harbor, 

where the Tagus mingles its fresh water with the sea, 

Here galleons set forth amid the roar of cannon, th 
briaiving of trumpets, and the bittersweet farewells of shoreside crowds 

Flere, in the Jeronimos Monastery, rest three giants of Portugal's 

golden loth century: da Gama, who cied in (524 as Viceroy of Portu- 
cucse Asia; he patron, King Manuel the Fortunate, blessed with the 
richest, wiclest spread oceanic empire: in t the Renaissance, uricl tite poet 


Former Assistant Editor MERLE SEVERY has written on historical aul ects ws 
diverse as Martin Luther, the mde ich Revolution, and “The Wo re of Silev- 
mat the Magnificent,” which appeared in the November 1987 Natron at. 
GEOGRAPHIC. During his 38 years at the Society, be also edited 20 books 
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down the African coast 
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Whoever is lord of Malacca has his hancd on the throat of Venice," 
proclaimed the chronicler Tomé Pires. Albuquerque achieved both: He 
seized Malacca in 1511, and spice prices soared on Venice's Rialto 

From Matacca, Albuquerque sent Francisco Serrio, possibly with 
his friend Ferndo de Magaihies —Magellan—to discover the source af 
spices in the Violuccas, Then he sent embassies to Siam and to China. 

In 1515, after repeated attacks, Albuquerque took Hormuz, the 
treat emporium and choke point of the Persian Crulf. 

Musiim traders now found two gates to the Indian Ocean slammect 
shut. The third—cragz-circled Aden guarding the reef-strewn entrance 
to the Rec] Sea— was still ajar. Albuquerque’s assaults in 1513 failed. 

But the Portuguese already had control of the seas. “At the rumor 
of our coming the ships all vanished and even the birds ceased to skim 
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“ey to the 
southern seas, the 
astrolabe (right) 
enabled ships’ pilots to 
calculate latitude by 
fhe sum and stars. 
Thus freed from the 
danger of heme lost, 
Portuguese sailors af 
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over the water, Albuquerque wrote to his king in 
as and expeditionary forces of 
Eeyptians and Guiarati were blown out of the water. 
“The audacity of the huropeans knows no bownds. 
Crver 20 of their ships dared enter the Red Sea, attacking 

“ reported the Care chronicler 
ie ant [bn Ivas. “It was very difficult to procure turbans and mushn 


Depriving Cairo of turbans and vells was not what Albuquerque 
had in mind. He planned to seize the Prophet Muhammad's body at 


: Medina, And to starve Mamluk Egypt by digging a canal to dram the 


anid currents of the 
Oper Ocean, destroy Christ's tomb mm Jerusalem. 


Portugal's Sea Rood. to the East 


Nile inte the Red Sea. The sultan, for his part, had threatened to 


As 





CCH RELIGIOUS FEROCTTY was fred in the cnicible of Morocco 
| sought 1s origins across from Goibraiter in Ceuta, where 
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continent, [tsplit the Portuguese personality: Some wanted to like the head of ir 





Pronce Henry won knighthood in the city's conquest from 
the Moors. Ceuta, 1415. Portugal's first foothold on another . 





crusace close to home, plundering Morocco's cities, intercepting — 
| | ruler (right), testifi 


trans-Sahara caravans, others fixed their gaze bevond the horizon : 
to the bigh state of 


Prince Henry embraced both causes. 
[ inspected i lSth- and l6th-century Portuguese forts that march Mest firican culture 
down the comst to Apmeir, I could see the temptation: to smite the = faire) Drage yt io 
Vioors eee recover once Christan Roman and Byrantinn Vlaureta furthered / ort weal 's 
nia, seize booty and the bounty of a land four times as large as Portu 
gal. Why go down forbidding coasts to an unknown fater zh am 
it Mazagan (EF) Jadica today), | emerged from the vaulted cistern Critif oy Crtined 
thal 


in the blaving sunlight. Glistening Rerher 


presence along the 





aked the thirst of the often besieged Portuguese garrison to blink fe 1480s. An coery 


boys Guninon balled [rom the mighty ramparts 
splashing in the sea moat below, The Portu- 
muese held the city against the Moors-till 1749 
Morai cootlered atraining ground to Portu- 
puese men at arms. Albuquerque and othes 
governors of Portuguese Asia campaigned 
there, Magellan was lomed for life. Camibes 
Inst aneve. The great fortress at Diu in India 
Wie patterned on ie cithde! at Mazagan,: But 
Morocco aise threatened the push eastward by 
(ruining precious manpower: King Manuel 
threw 18,000 men against Moroccan Azem- 
mourin 1514, while Albuquerque could mus- 
terion! 3,000 avainst Aden in Arabia 
Dhatimomentous plish tothe hast was pree 





iced: by Ball a century af probing to | 
south —comtal At ricanexplorations for whit hy 
Henry the Navigator has long been given 
crectit. Too much credit, some believe 
“Henry's explomitions? Mostly corsair and 
slaving voyages,” Professor Luis Adin da 
Fonseca told me. We were at lunch in the uni 
looking the Doure 
River mot tar from the Casa do Infante, the 
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pers as Ponce Henry's birthplace. Henry's 
ristocratic haaeos (sons of somebotly), set- 


ng out irom Ceuta o Lars. were mor 





Inclined to plunder and ransom captives than 





toexplore. His captains were loath to leave sight of land; Henry him- carving depicts a 
self never suiled on a voyare of exploration ye 

Henry licensed more African voyages than he organized hirmself, At 
first few cared to venture beyond Cape se inet with its leagues of 
empty sand. Then the first slaves and gold dust came back. From 1444 an African —with 
to 1446 he licensed more than 30 voynges to (ruined. He set wp io “fe cross and lance on 
tory on Arguin Island along its coust—a mid-iL3th-century prototype amusion for God 
lor fortified tracing posts throughout the empire, 

‘Every year, ceported the Venetian entrepreneur Alvise da Cada 
mosio, “the Portuguese take from Argun 1,000 staves.” Here was 


Portuguese warrior — 
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abor for the underpopulated Algarve and for Henry's plantation: 


which put Madeira sugar. and wine on Europe's tables 





[In Prince Henry we glimpse not the ascetic visionary with a “grand 


design” to double Afmica to reach the Indies butan ambitious power ° uther and 
roker collecting his order's Othes and [re boning for monopolies in child on the wiand of 
saan mantifacture, tunny fishing, or Marleira produce, He seems Jess . :% 
| nih eke’, eis Sado Jomte and an old 

nterestec in exploration than in @ regal sce from those wiv riicded ; ? 
; - :; Care shes Perici er 

ana traced with his license. His cantains only reacher| Sierra Leore al weer CORSE Oi 


a third of the way down Africa, before his death in 1460 A Lea rredineytie ret call 


Lhe 


the bitter legacy 
HAI CF NHE FLOVANCES in navigation made by Hen I, oun ley the Parti 
ry s circle of scholars at Sagres?" lL asked Las de . [ 
PRET? Ween they took 
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hon There Whe ho 'eehool cot Sores =, hie replied 
“Astronomical tables, improved Instruments, charting tee rest African 
the ocean—all of these came after 
Henry. Celestia! navigahon, Portu- 
Fal s major contribution to opening 
the word, devel pec with the volta 
(a Mies, the return trom Mins. 

Silo forge da Mina, a fortified tracl- 
Ing post that stands to this day on 
the coast of tahena, tapped the | im- 
RWETO POI and the tautnea slave ana 
ivory trade that fueled the expansion 

Because of contrary currents and 
winds the return vovage from Mina 
around Cape Verde was so. difficult 
that mariners swung westward into 
the open Atlantic and then, picking 
up the westerlies. at the Azores 


looped back to Lisbon. [heir only 


senposts were the Pole Star or the 
sun, anti Portuguese seafarers (as 
Wall as Columbus,” who sailec) with 
therm to Mina) had te learn how to cal- 
Hate their tude in empty ocean 

lt was fon li—hke Prince Henry, 
head of the Order of Christ—who 
truly launched Portugal's great age of 
exploration. Im 1482 and again in 
1485 he sent his courtier Diogo Ca 
couthward alone the coast of Africa, 


e discovered the michtv 





o> Log J — i 4 : 
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mei Dias te round Africa in search of a route to the East. Hedging his coastin P44]. By phi 
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radio, navigational gear, toilet, refriger- 
niors, a Small emergency engine. We 
used ancient tools Gul designed it wath 
the aud of ac oMmMputer 
“Actually, the shins Prince Henn 
wnt to Rojacor were farcas, one- of 
two-masters with square sails,” the 
acimiral said. “We have no record of 7 
coravel before 1441, But this new Par- 
. tuguese ship— light, shallow in draft, 
a. with lateen riz so it could beat to windl- 





ward — was ideal for constal voyages 
and probing bavs and rivers.” 

By contrast, the s24e0— ereat ship— 
used on the Lishon-te-Lioa route in the 
[6th and 7th centurves was a einnt. 
Browl-beamec, multidecked, high in 
bow and stern, these square-ngpec car 
racks or galleons Were open-ocean cargo 
carriers routed to sail before the wind 

Appealing to the eye, appalling to 
experience, these prent ships on theit 


74.000-mile round-voyage promised 18 





months of hardship and per, Crowel- 
ing, foul food and water, Hlth, dysen 
tery, acurvy, ant raging fevers 

Fewer than half of da Gama's men 
returned hiatree Halt of Mectro Alvares 
(Cabral's fleet, which touched Brazil in 
LSU). Hever mice it io India: “Th vou 
Want to len to pray, gO to sen, runs & 
Portuguese proverb 

KE Veryone Ae Ls: EL trae , trem the Eine 
whe held the monopoly on pepper) 
down to the grummet, or apprentice 
Seman, who to compensate for meiger 
pia could load a duty-fret likee rb 
chest.” Crates gind bales were stacked 
everywhere, blocking access to cannon 
needed to repel pirates; pepper from 
emdrclen, burst sacks clogrerci the PHM ps Shu pe lett homeward hsting 
anc) leaking. (me capsized before getling oul of port 

Lite absurd aap mirrored sociély ashere in Lisbon “nd (aoa. The 
nobility in the poop were shielded from the stench of the commoner: 
crammed between decks: privilege reigned, even in shipwreck. On 
marches along a desolate shore, some fidairos insisted on being carried 
on fitters by slaves. At the bottom of the social heap were the degreda 


das—convicts with sentences commuted to exile —expencdables to be 





given life-threatening missions, Like reconnoitering ashore 

The first man from da Gama's fleet to set foot in India was a degre 
dacdo—]o4o0 Nunez, a “new” Chrishan, a converted Jew who knew 4 
little Arakbic. Calient boatmen took him to two Muslims from Tunis, 
in North Africa, who could speak Castilian and Genoese 

“Moy the devil tuke you! What brought you here’ Lhey-asked 

We have come insearch of Christians and spices,” Nunez told 








them —_bristimn ailies apaimnst islam, coveted mchbes of the bast | ff 
[came to bustling Calicut in search of Portuguese. Gondola-like ; 
| | { I I I | 
Darts chowed the beach, tor there no pert. Fishermen pulled in net f: . 7 ee 7 
3 ; I Pe | Pfivegi bd Jeb oe 
offshore, others sorted and basketerl the catch. Odors spoke not ct ee ee 
LL ‘ = 
i F 5 L iit F | hee (ffi Vif 
pices bul of fish drying on the hot sands. After I found the Portugue ) ) pica! 
] 
1 : ] i irri am 7 PP as 
ancling < bi ul ithe cena | | | ] j i] ii. i) WH i ee i i.90n i OF tee i [ ilirrne 


a 
L uses . | linelian kin ting in Dinwandnit i 
i F Poa 
Cri af ii eer if! LF 
| ” 
H Li eat arr Pyty iis | cin et rival rift | 1 y by Lainete4r i “ 1 
7 Pr er | res Pry hr 
| F ; Pad fp i Pelee, fired 
Perhaps as subliy tate of wnoran “oda GAMA s. who insulted 
| F_ 
ee i ee oe | ivy fri 
1 | . i, Pate. fb ee i 
Live | ili ALE | ialaba hy Lt nine wii | S Po lg it I = = , ‘y . 
| * 4 1 
| y ] Fp eel 4 i ppe 
| ll | | 5 ' im | ! Lili Lil Hi Cal Ll 1. { | | iTTl 1 Pe I fl ma i Fopdoed Put 
F P F i j 
Purr F I | t | i i Tbe iv | | =o | | | fa i | t 1 |. i F pF ea r F 
are Led | ' ei, | | ie Be Thi } ij tid geitae ti rTiTi 
ment of the town. Thus not Calicut but Cochin, a rival kingdom dow: oo, ke 5 ah 
: a = I bi ii rTw oer 
the coast, become the -tirst cupital of Porturuese Indis 
1 = 
Phe odorof spices did hang heavy in the air.as | explored Cochin 
— the thud oi r er —— | + | nit. 
mairts tothe thud of sacks of pepper on warehouse floors, the craning 
| -[T Cmmeeyne 7 1 2 hit 1 | ii Ip | Mme WAThIne 
5 | 
4h 1f FT { i re A ire oe 





the tireless Festuit mis- 
stonary carried bis 
farth to India, Ceylon, 


Malacca, Indonesia, 


and Japan, Center 
of Portugal's Anan 
Ctey rises, Golden 
Goa remained in 
Portuguese bands 
until 1961, 


Portugal’ Sea Road to te 


\\ 


circles to sort nutmeg and ginger, and the jousting of brokers on sev- 
eral telephone lines at once, 

The Portuguese found the spices they sought firmly in Muslim trad 
ers’ hands, where land-based Hindu rulers profited m leaving them. So 
the struggle for spices quickly turned into holy war, with sacking and 
slaughter, Da Gama himself burned a huge Calicut ship jammed with 
pilgrims returning from Mecca, 


PORTUGUESE GALLEONS MAXIMIZED the advantages o1 

Europe's gunpowder revolution and artillery,” historian 

E. N. Chaudhuri told me. “With an added deck and cun- 

ports, the galleon became a floating fortress:and a floating 
| warehouse. Harneséed to the land fortress and the factory, 
or trading post, it could control coasts and waters thousands of miles 
from the home country. 

After the discoverers became conquerors, they learned it was more 
profitable to keep Muslim trace and regulate and taxit. Declare for- 
merly open seas a Portuguese preserve, they decreed that Indian Ocean 
ships had to put into Goa, Hormuz, or Malacca to get a permit and pay 
duty. Ships sailing without one would be confiscated or sunk 

"Portuguese expectations also changed,” Calcutta scholar Ashin 
Des Gupta told me. Instead of spices and the fabulous diamonds of 
Golconda carried via the cape to Lisbon, the Portuguese took their big- 
mest profit from inter-Asian trade—selling Arabia's stallions to warring 
Indian princes, carrying cotton textiles around the Bay of Bengal anc 
Timor’s sandalwood to China, and bartering China's silks for Japan's 
silver. “India has a way of taking in people and changing them.” 

“The Portuguese also changed India,” countered John Correia- 
Afonso of Bombay's Heras Institute. “They contributed corn, tobacco, 
pineappic, papaya, sweet potato, cashew, and other plants. They in- 
troduced the printing press, orphanage, bettered the lot of women 

From neighboring Cevion (Sr Lanka), the Portuguese extracted the 
tear-shaped island's cinnamon, pearls, ivory, dyes, and gemstones. In 
150 vears of dominance they left a lezgucy of Portuguese family names 
onc words and a major port city, Colombo, Sri Lanka's capital. Near 
Ratnapure | saw sweating men emerge from pits in the earth with bas- 
kets of gravel containing sapphires. Ina jewelers in Kandy I priced an 
alluring blue sapphire —$24,950—and leit empty-handed 

Ultimately the Portuguese became part of the fabric of Eastern cul- 
ture. “The secret of their survival was accommodation and. collabora- 
tion. They were realistic, pragmatic—whether putting a Portuguese 
name on a Muslim cargo to pet 2 permit, then sharing the profits, of 
in intermarriage.” My informant was Professor Dejanirah Couto of 
the Sorbonne in Paris. Her darkly handsome features melded Portugal, 
India, and the Levant 

Albuquerque encouraged soldados, bachelor soldiers, to become 
cosades, married settlers, to stabilize his empire. To high-caste Aincus 
intermarriage was a disgrace, but to low-caste Hindus and many Mus- 
lim women It meant improved status, Their descendants are all over 
the East, Portuguese in name, Portuguese words embedded tn their 
speech, Portugal's Catholic faith in their hearts 

As trade-and revenues flowed into Golden Goa from the expanding 
empire, fortunes were lavished on palaces antl mansions, elegance and 
ostentation. The common soldier—subject to certain danger ancl 
uncertain pay—had no part of this, and with Portuguese fighting skills 
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and knowledge of weaponry in high demanel, desertions were endemic 
‘You see Portuguese mercenaries serving Indian princes, the king of 

Siam, everybody. This gave them money, food, a way of survival 

They har to make their own retirement plan," Dejanirah Couto said 


TALM OF THE GODLY anc the ungodly, the low-lying shore cd 
the Bay of Gengal was a frontier where fortunes were to 
be mache and souls to be saved. Portuguese began filtering 
in while crown-and viceroy were occupied elsewhere 
. “Alongside the official Estede da india we see emerging 
a ‘shacow empire,’ far more influential than numbers would indi- 
cate," Professor George Winius of the University of Leiden in the 
Netherlands told me 

So great was their prowess at arms that Portuguese mercenaries 
often swung the balance in battles. Rising to become military advisers 
to kings, some sought to be kings themselves, Their initiatives led the 
Portuguese crown into attempts to conquer Burma and Cambodia. 

Some, atber they made their fortunes in trade or plunder, chose to 
return to the official empire. How could they get back into the graces 
of Gow after flouting its authority? 





ed | il ch ane POVETMHOrS ey Pry three Years, YOU pad Your bribe and 
were let in,” explained Professor Charles Boxer, British doyen of Por- 
tumucse empire scholars. “The viceroy wouldn't bother you—but the 
Inquisition might, after it came to Goa in 1560, They'd claim you had 
converted to Islam or Hinduism; they wanted your money, So you'd go 
to the raja of Cochin'’s realm, or to China. The Chinese never allowed 
the Inquisition to establish a branch in Macau," 

Spices the Portuguese found on the Malahar Coast. Christians they 
would find on the other side of India. Following merchants, mercenar 
ies, fugitives, and padres who joined them, I climbed the spice-nich 
stones Of the Western shats and descended to. & Vast-green mat of rice 
Helds laced by waterways that lel me-enstward to the harbhor-stingy 
Coromandel! Coast on the Gay of Bengal 

Ai Nagapnattinam, where Portuguese traders had set up beside 
Hindu and Mustim merchants, scores of fishing boats snugeed ina 
sencd-barnered inlet. Offshore «a Rombay freighter unloaded not LCev- 
lon's war clephants and pearls of yore but phosphate fertilizer from the 
Black Sea into lighters towed to a dock. There a human chain shoul- 
dered and trotted the burlap bags into a warehouse 

With a Tamil priest, Father Xavier, whose namesake preached 
along this coastin 1545, I visited nearby Vatlankanni, a beachside 
Lourdes thronged daily by thousands of ‘Tamil pilgrims. They stroll 
amid stalls of crosses, rosaries, and religious images, make offerings 
recorded in ledgers, and jam the great white Basilica of Our Lady af 
Health to give thanks for her cures and her salvation of Portuguese 
mariners facing shipwreck on these sans. 

From Nagappattinam, Francis Xavier, the second Apostle of the 
lncies. VheT | “leet rity ik pilgrimage ee miles up the COASL to! ie shrine 
of the first, Christ's Apostle Thomas, Thomas is said to have preached 
and met martyrdom at Sado Tomé de Meliapur (tocay in Madras), 
Revering his memory, Syrian Christians had long lived here. The 
Christians da Gama had sought! 

Flying to (Chittagong in Bangladesh, I crossed over the broad 
Ganges-Hrahmaputra delta at the head of the Bay of Bengal. [looked 
down on river channels writhing through prong: of marsh, a gentle 
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embrace the Roman Catholic faith. Firearms and Christianity spread, 
rocking the political and religious boat. The shopuns kept one and tried 
suppress the other. With new firepower, they unified the country 


1 biving landmark of the Portuguese in Japan is mighty Nagasaki 
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itself; they chose ils site in 1570 on the invitation of the daimyo of 
Omura, a Christian convert. A Christian settlement grew arotnd the 
i a hub of the rich Goa-Macau-Nagasaki trade 
Portucuese-flavorec in speech and Tood. As well as faith, Nagasaki was 
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hail opened Japan to the world 
Japan turned in on itself, reverting to Shinto and the samurai sword 
Long before, Francis Xavier, fired with a desire to Christianize 
China, had died of a fever on a small island near Macau while seeking 
entrance to the mainland in 1552. Buried on that lonely doorway to 
(hina, then transferred to Malacca, he was final 


Phe Port UZvese, Who 


s | | 1 
were expelled, For two centuries 





Y enshrined in (soa 


tthe cst be of the Indies wae sainted in lz; 


Hil Wert ton tri Li 





aa 
(ZG urope's first 


matior port oe fan, 


the city of Nawasakti 
was founded im 1570 
Py Portiguese seen 
a harbor for then 
chaps : Lite i Carn = 
thanity was banned, 
japanes fnflowmers 
5 eer ee ere i their fiith 


rue | yy coi ‘er? ET p es. 


ro pra be worteretnre Fed 


Portugos's 

















Ae OO Adame to ti 








HY DID THE EAST not discover the West? Why did 
Ming China, largest, richest, most powerful nation 
on earth, wait for litthe Portugal to come to its door? 
In the 15th century the Ming emperor sent awesome 
fHeets—30 O00 men on mine-tast sted “treasure sips 

far larger than any ship Europe hacd—on great expeditions over 2 

years through the Indian Ucean and down the coast of Africa W ¢ did 
they not sail around Africa sid into the ‘Tagus at Lisbon? 

The Ming had no need of the viseh no desire to explore of expand 
trade," explained Professor Wang Gungwu, who heads the University 
ont aoa Rong. “But the West ieee the East The Muslims con- 

rollec] the a 1 roubes for Astan goods craved by Europe since the 
Crusades and Marco Polo's day, so Europeans sought a new route.” 

When the Portuguese arrived on the southeast coast of China in 
1513, they were viewed as “just another bunch of pirates—people with 
beards, large eyes, long noses," said Professor Wang. “No real threat 
Eventually the Portuguese were allowed to set up shop at Macau and 
trade al Canton’s twice-yearly [airs 

Macau, an hour by jetfoil across the broad mouth of the Pear! River 
is home to the Orient Foundation. This organization sponsors archaeo 


logical, restoration, cultural, and scholarly projects throughout Portu 
ruese Asia. [ts elegantly restored 1Sth-century mansion sits | between 
Camocs Garden, honoring the poet, and the Old Protestant Cemetery 


with its poignant reminders of premature death in feve ridden tropics 
Nearby loom: the facade of rumed St. Paul's with its saints, Chinese 
dragon, and Portuguese galleon. Above, the Monte Fort commands the 
two harbors of the peninsular ctty—bullion broker of Asia long before 
the rise of Hong Kong and Singapore 

Hong Kong reverts to Chinain 1997, Macau two years later 

“Macau is already a Chinese city. [t looks Portuguese, but it speaks 
« Monjardino, the peignraianee chairman, told me 

‘Do you believe the miinland Chinese when they say they will leave 

the capitalist svstem alone for 50 vears?” | asked 

‘The Taiwanese do. They're investing heavily in Macau's new air- 
port.” Butunesse shows in the scramble for Portucuese passports and 
coe wiments POWs long PeSTOeEnLe 








Cantonese," Car 


Rain the foundation stay on in 1999/7 
Yee. There's much to do 
[ spent many rewarding hours with Father Manuel Temeira of st 
“Naniciea Seminary, its 16 professors and 70) students dispersed during ; 
e turmoil of China's Cultural Revolution. “Now Lam all alone," the 
REE Na said velstfully Ajone with books and documents en ace 
lating more than 400 years of the Portuguese presence in Macau and 
the Onent. Echoing cormdors, Empty rooms 
He brightened with, “Where would you like to go today?” And the 
sprightly white-robed, white-bearded living encyclopedia, whose san 
dais know every cobblestone in Macau's six square miles, would trot 
me down Vvetanother lane of Macau lore eens to the shrine of the 
Chinese sea goddess from whom Macau derives tts name. Perhaps 
to a shipyard where we'd climb over piles of teak to watch junks take 
ve nerable shape amid the anachronistic snarl of power saws. He 
; ae ed me a monument to the bloody defeat of child-stealing pirates in 
|, He tole) me of rival pirate gangs priests paid off to ensure sale 
AITi\ ‘al of cask of altar wine to a mission church 
In St. Francis Xavier Chapel on Coloane sland, | examined bones 
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had noted the mecredible 

feats of Portugal's emoire bullelers, the shrewdness of her inter-Asian 
traders. "We wer fev nlv a million or so, with tust thousan 
predic around the world.” Then he mused: “We should get into the 
Ciumnuess Ba ‘World Aecords os the worst businessmen on eartl 
We had & huncdred-vear grip on the worl ichest trade and enced uy 


poorer. We let the wealth of the East slip through our fingers into the 
; ) ; L —_ 5 é The. : 
offers of Antwerp merchant syndicates, Proceeds were lavished on 
Ly Cites eet iis a a ij mp pa) ope ctr mi a. ye Tp f ry | 
| iit Wil t eS lin Pare | | ae | rh | Lieu » CUI J it LE 
neve | xy Prot nf | re Vola, nob a DACA! ens 


Heck in Wiishington, at a speciol showing of the 14402 exhibttion at 
he Nato (rnblery of Art, | asked Mario Soares, Presytent of thi 


Republic of Portugal, how be'd sum up Portugal's giotw 
Portugal ar Tat 


a ‘ i S a ' 
nAVIZADITS, Me See TO Tre We LEE | 


FouUehE Mick Tf 


rc z ‘1 | x i 
creas the orea mire than apices, gold, precious 
tones, ancl silk. They interacted with ancient cultures ancl gave w 
l LEGG Se Lut CPT he WL EEALEIE AE CUTOUTS ANG BaVe Ls 
the vision of the one world we have toda 
i |. q P a — | ] 
Li the i i ott cle af STORIE. Oo i riti if >reAd Cevliiya 





‘ent requiem for 
Fs pe | 
arch ratic ate, 
AVeINors Teng wares 
i 


rr th shape of bands 
honor a bast of sarnts 
if] f reli 5 ag rca ar 
Bor Fesus—shrine of 
St. france Xavier, 
Apostle OF the [rdies. 


Navies 


died m [392 





fF f + 1 
Lia onfe | iit hl ayy tite 


dati at Pret, part Ff 


feces ae 
Chie? OFT MOE Fee 


= | T oe oe g vi ie 7 | j4 
Toray res One i 

a a — rr, on | fala ; ; 
hee Oe nay Tes cy 


real gdavenhrrers fede 


i ; 
f fi if re RY ( rilfrrid, 


DUNE PORTIS Ee 


i i i ee F mare fl fT i iy 


aT OS mre are Sra ere , 
per er rr ite i Longs ey i 


mf 


! a ' 
Lon (TIieee). 


groaivis, November Fo! 











4 
: 
. i 


f GEORGE E. STUART 








J i | 
Un r fe 


PHOTOGRAPHS BY MIGUEL LUIS FAIRBANKS 





“Who cuts the trees as he pleases cuts short his own lite.” The 
Vaya adage, born of common sense and a close bond with 
the land, is spoken in a language thal uses the same word 
for both “blood” and “tree sap.” The anaiogy could not be 
more apt today, Guatemala’s Peten region—heartand of 
the ancient Maya—is wounded daily by chain saw and ax 
(left) as forest is felled to make way for com 

The Peten—"“isiand” in Maya—is a Ui eee ae 
sweep of uneven tropical forest and savanna covering the 





[= ) . | northern third of Guatemala; it is part of the largest expanse 
of forest laft in Central America. And tt 1s getting a repneve 
in landmark teqisiation in 1990 Guatemala set aside 40 per- 
cent of ihe Peten as the Maya Biosphere Heserve. 

For me and other archaeologists the Peten still evokes 
the romantic images that drew us there in the first place— 
irackless jungle, exotic plants and animals, and the crum- 
bling ruins of one of the oreat civilizations of antiquity 

We have learned that tne place is far more complex. 
cvery new discovery we Make raises more mysteries about 
the ancient Maya, especially about (her r slationshie to the 
land. Maya civilization flickered into being in the first millen- 
nium B.c:, shone oriliantly between 300 6.c. and 4.0, 800 
with a population of several million, and then disappeared 
in what is called the Classic Maya c sollanse ¥Vve Know that 
behind the soaring pyramid tamples with their fal elitetay 
the extraordinary skill of the Maya farmer. But we don? 
agree on why large cities like E! Mirador and Tika grew up 
ina region of thin soil and scant surface water, Or on how a 
huge population could ba sostuinnd by rainy-Season ftarm- 
ing alone. Or on why the population crested like a roller 
coaster, then plurnmeited off the chart 

such questions lad ateam of five specialists in forestry, 
environmental management, and archapology to apply the 
tools af remote sensing to the Peten, With NASA funding 
they have looked at the region from space and from the 
ground for five years, Their goals: to establish patiams o1 
ancient settlament, to gather clues on the impact of humans 





on this landscape, and to monitor ongoing changes. 
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lo new farming and caltle 
ranching. Thay have nowhere 
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in Om 79,000 in te30 to more Waya, Gutwiin a dijernnce and gainered ihe weallh of the 
(nan SOO 000, mosty south al Thee ancients planted dozens forest, For centuries the combi- 
Ine reserve. As more setters of food and fiber crops among Rabon Worked weil, | believe 
anrive-lram seutnem Guate- irees, vated fOr erosion Got Wnt! The population finally over: 
mals, the temptation to farm in trol, They Keot turkeys and came the capacity of the land 
Ine reserve is great small mammals, ct iltvat lead A 3 waren ed and shorisighted 
Milpas aiso served the early breadnut trees, and hunted milpa s¥stem has survived 
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Just a few hours north of New Tork City, 
ists how to fly-fish for trout on Esopus 
Creek, In the meantime, residents cope 
with crowds hooked by the gentle charms 
of Catskill mountain country. 
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Later the state constitution was amended ta further protect the land —espe- 


cially from corrupt politicians. “That's the beauty of the preserve,” says forest 


ranger Patricia Rudge. “Tt can never be taken from us. It can only grow.” 





OMEDIAN Mal 4, Lawrence is 
on aroll, He's hot as horse- 
radish, and the crowd at the 
ten o'clock show at Kutsher's 
Country Club hotel lowes it. 

—_ He's skittering across the floor 
like dior on a gaming table, radiant in white 
suit with pink handkerchief and matching tie, 
hie graying hair ted into a tiny ponytail. 

The big activity here 15 food, food, food, 
People check in-as guests. They check out as 
cargo, They don't need bellhops, they need 
forklifts.” 

Bellies coping with the aftershocks of din- 
ner shake with laughter, Mal #, has-been 
working resorts in the Catskill Mountains for 
nearly 40 years: he knows how to read an au- 
dience, Tonight the Geritol set preclominates. 

“Can you imagine what casinos here 
would be like? What symbols on the slot 
machines! No cherrits, mo oringes — prunes!” 

The crowd @ats it up. 

The next morning at breakfast it’s clear 
that Mal’s impersonation of Kutsher’s brash, 
wisecracking watters 15 pitch pertect. Do I 
want pickled herring, herring in sour cream, 
herring in wine sauce, herring baked, herring 
fried, herring in tomato sauce? Salmon pick- 
led or smoked? Nova, perhaps? 

“Dear,” counsels a woman from Long 
sland, leaning across the table. “Try them 
all. ‘That's what you're here for.” 

Take my order—please- 

Think Catskills, think gefilte fish with 
humor on the side, For most folk, at least, the 
(Catekills stand for the trachitionally Jewish 
resort area known as the borscht belt. A gen- 
eration of American comics tut their teeth 
here: Danny Kave, Milton Berle, Buddy 
Hackett, Sid Caesar, Alan King, The wit was 
éelf-mocking, sarcustic. Jewish food, Jewish 
angst, Jewish mothers, Hut you didn't have 
to be Jewish to laugh 

Yet the borscht belt represents only one 
corner of these low, rolling New York moun- 
tnins—4,000 square miles of Americana. The 
(Catskills are also dairy farms, trout streams, 
small towns with steepled churches and 
white-as-milk clapboard homes. Mix in a leg- 
acy of bohemian art colonies and the linger- 
ing vibes of the 1969 Woodstock festival. All 
this only two hours north of Times Square. 
And that’s just the problem —so many people 
Wari A piece of it. 

Montion New York-City—inderd, any 





Liz 


city —to a Catskiller, and the eves squint in 
suspicion. Nearly everywhere vou look, fields 
once flecked with Holsteins now sprout 
houses, most built in the 1980s as second 
homes for the people native Catskillers call 
fatlancers. 

Among Catskillers struggling to keep their 
farms, or working two or three jobs to make 
ends meet, there is understandable resent 
ment. “It's hard for us to watch cityfolk buy 
20 packs of lamb chops, so.alot of us don’t set 
foot in a grocery store on weekends,” said a 
Local waltress. 

“The Catskills are changing, and no one 
can get a handle on it,” said Whitty Sanford, 
aregional planner. "People feel less connect- 
ed to the land. Development swept through, 
and now they have the city on their back.” 

This identity crisis compounded by the 
fuct that the four-county region, home to 
326,500 people, already has multiple person- 
alities. Greene County, which considers itself 





| atthe. 1969 mucic jstival 


ee Tea lad 





the “true Catskills." has ski resorts and con- 
dos, Sullivan and Ulster are the. most subur- 
ban, catching the overflow from the fast- 
growing Hudson River Valley. Delaware 
County 1s the most rural. 


National Geagraphic, November DOG2 





The natives never cast themselves as being 
“from the Catskills.” Hometowns come first. 
People are from Roxbury, West Kill, Gra- 
hameville, Oliverea, or the aptly named 
Hovina Center, 

Mountains are dividers, not unifiers, 
Catskill historian Alf Evers reminded me. 
He once asked a man in Roxbury what he 
thought of Woodstock, 30 miles away. “Nev- 
er been there,” the man replied. “Everything 
L valine in life can be found here tn Roxbury.” 


ECHSICALEY the Catskills aren't 
mowntains at all but a dissected 
platenu—an uplifted landmass 
scoured by glaciers into a hun 
dred or so gentle peaks, now 


carpeted | in spruce, hemlock, birch, maple, 
and oak and veined by more than 1,500 
miles of trout streams. They area geologic 
hiccup. The tallest peak, Ulster County's 





Shide Mountain, rises a modest 4,180 feet. 
“They are as comfortable as home,” said 
woter T. Morris Longstreth at the turn of 
this century: “They were created, not for 
observation-cars, but for bungalow porches.” 
And that’s where people lingered as the 
Catskills began attracting tourists by stage- 
coach and steambont in the early 1800s. For 
people from the eastern seaboard, this was 
the wilderness. James Fenimore Cooper's 
Natty Bumppo told them that from bere one 
could see “creation... all creation.” 
Another literary character from the LS20s, 
Washington Irving's Rip Van Winkie, so per- 
soniftes the Catskills that tourists drop by the 
Haines Falis Library in Greene County to ask 
where Rip took his 20-year nap, Surely it 
the Mountain Top, asection of the northern 
Catskills cleft by dark, spooky ravines called 
cloves for their old Dutch name, boven, 
Place-names here hiss the threat of the cia- 
bolical: Devil's Kitchen, Devil's‘Lake, Hell 
Hole. Hiking up Kaaterskill Clove, “a soli- 
tary bye-path to the nether world,” in the 
notes of one late 19th-century traveler, it 
seemed that a whiff of brimstone would not 
he amiss. At the top, Kanterskill Falls —one 
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Nieade, a naturist who lives in Roxbury, an 
the Catskills’ northern slope, Me cocked fis 
head like asongbird about to tauneh forth 
lL was going to Grand Gorge when Jane 
Hubbell drove by and waved. But I didn't 
cee her Cl it was too late. The next time I san 
her, she berated me. “Tl wasted a perfectly 
Food wave on vou, Walt Meade. And I con't 
know as ['m going to wave at you again.’ ” 
There is a deeper courtesy, and that is com 
passion. Catskillers know about that too 
“My father died when [ was 15," Natt 
Budine told me as he judged cattle at the Del- 
ware County Pair. “Niom was 33 and hac 
five kids. The farmers got together to bring in 
our ha heir wives pul on food ‘lhe Aol: 
stein (lub collected money so we could fire a 
man to help until we could get on our feet.” 
| heard his story repeated time after time 
“When my dad's barn burned down, the 
neighbors put anew one wp im three ‘J 


"When our daughter wos killed, the newh 


bors just came in and took over 
nm a 2 _ Pal a "I = J = 4 
Sittin Bud's general store in Roxbury ard 

wrtch the overallecd-and-flannel-shirted regu- 


lars i rift im fcr t renk fast. One by one they 
claim their counter stools and tratle gossip in 
flat cacences. 11'S a6 easy and comfortable as 
A [AIT of olcl work boots 

A oloss of orange juice at Bud's costs &5 
cenks. Several mountains over al Mist y Sin 
Woocdstock— just down the street from a 
business called Surreal Estate—the orange 
jwice 15 32.75, though the menu also lists 
‘allordable orange juice’ at $1.50, The con 
‘ersabion is different 05 well. At Misty's I 
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fide to her companion: “Teresa is big fun 





She doesn't go im for predesigned thinking 


of the highest in New York —snpuills rts thin For all tts affectations, Woodstock big 
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County histonan Justine Hommel, who Being a sixties reliquary is not wha 
accompanied me, She seemed slightly hurt. makes Woodstock,” msists the publisher of 


‘Well Dowas disappointed in Nigeara,” us the Woodsteck Times, Geddy Sveikauskas 


tine sacl, “Volume. Not much else.” He is dressed ina T-shirt, torn jeans, and 
leather sandals, “We're.a mix: about a third 
W THE CATSELLLS I found something natives, a third hippies and artists, and a 
Yd missed after four decades of living third TA Mers.” 
in. cities: simple courtesy. Like a Despite the cisclaimer, it's hard met to 
friendly wave, for example. It | aoe Woorksiock 3 a tite wal Walk into 
unthinkable not to return one Yusko 4 Lut & Dry, anc step back 25 years 
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In tennis lessons by cm, 
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“We passed the peak 
' Ken Dinnerstem told meas we 
Walked through the Stevensville Hotel in 


Swan Lake. The 35 
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‘The golden days were in the 1950s," Ken 
calcd. “People had money and spent it. Hotels 
aided res, whole i TLS. inden SWiIMMmnege 
pools, ice-skating rinks.” 

‘Dhen several things happened. “First, 
the mieve te suburbia ane aur-conditionime 


reduced the need to Tel Ma LL SLT er 


ant Semis festivals. he tooncored tr lmpets & new nimess 
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After Worl War 7 more places opened upto center and singles weeken 
pews. Thetinal blow: jet planes and cheap camp fou the kids at Rutsher’s. Another new 


dirfares. “You didn't need the Catskills. You wrinkle: Conventions represent 60 percent of 


had the Caribbean.” the business. Also the clientele has changer 


We stopped at the indoor pool. Deck chairs § If you leave out Jewish holidays and the sum- 


is. [here's summet 


were pverturnec paint had peeled off in mer, 75 percent of the business is non-Jewish 

Hotches, Ken § face darkened: “Thank God In response, the Concord serves nonkosher 

my father's not here to see this.” food in the clubhouse. A bacon cheeseburger? 
locday & quarter of Sullivan County's towr- Coming right up. Some places haye gone 


ists are 65 older. “We want to attract a nonkosher altogether. Even the sobriquet 


Younger clientele, but we re not sure how,’ 4harecht belt "is held at onde leneth bre 
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Siddha yora. Her image is everywhere: on 
walls, on dashboards, on the computer at the 
registration desk. 

‘But vou must experience Guramayi for 
yourself,” he urges, One summer evening in 
the giass-walled, marble-floored Mandap 
Pavilion, [ do. 

After three hours of chanting, hundreds of 
shining faces line up for an audience with 
Gurumayl. The wait is hours long. Luckily I 
am propelled to the front. Gurumiayi sits 
cross-legged on a silk pillow on a Lucite 
throne. She is dressed in scarlet robes, Devo- 
tees prostrate themselves on the ground 
before her; am reassured that in my case a 
nod will suffice. 

Ashlght, handsome woman with gentle 
brown eves behind tinted glasses, she greets 
me by name and touches me with her peacock 
feathers before | am swept out. 

Later I walk through the ashram's garden. 
Interspersed with the glorious blooms of sum- 
mer are large painted plaster statues of Siva, 
Moses, Jesus, Martin Luther King, Ir. The 
effect is at first incongruous, then poignant. 
We are all searching, [am reminded, hoping 
to find some sort of light to ihomine the soul. 


ATHY SHER WOOD'S EVES brim 
with tears as she shows me a 
photograph of a well-worn 
green house. “This is our new 
home,” she says. 

It's in Oneida County, a two-and-a-half- 
hour drive upstate from the Sherwoods’ fam- 
ily farm in Delaware County, The farm they 
are leaving has been in her husband's family 
for five generations. 

“We started moving in April. Now it's 
August, and we're about to move the cows, 
It’s like dying a slow death.” 

In 1955 there were 2,406 dairy farms in 
Delaware County. By 1985 the number had 
dropped to 503. In 1991, only 321 remained. 
Soon there would be one less. 

Dairy farming, Delaware County's most 
important industry, generates 40 million dol- 
lars a year. But the Sherwoods and others are 
finding tt hard to survive, a5 inflation out: 
paces the cost of working this difficult land. 

In the Catskills, its said, there are “two 
stones for every dirt." With each frost and 
thaw the earth heaves up a new crop of stones 
that must be cleared before spring plowing 
can begin. Picking rock, it's called 
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The rocks and the steep slopes chew up 
mitchinery, and much farmland is relegated 
to timber, The Sherwoods have 289 acres. 
Only 50 are tillable. Also the growing season 
is brief, Two hay crops:compared with three 
or four in other parts of the state. “So T have 
to buy feed,” says Gary, In 1991 it cost him 
$14.25 to produce a hundredweight of milk 
that sold for $11. 

“Of course, we could sell owt and leave 
farming altogether," savs Kathy. But farm- 
ing is as much a calling as a job, a way of life 
that binds a family with common values. 

Each season unfolds with its own rhythm, 
explains 21-year-old Chris, the Sherwoods’ 
oldest son. Planting in spring, haying in sum- 
mer, harvesting corn in fall. Winter i the 
time for fixing machinery. On cold, dark win- 
ter mornings in the barn, the flank of the cow 
warms your check as you hook wp the milking 
machine. It is a time to gather thoughts. 

“Our farm is the last one living,” Chris 
confided to his diary, "Hiding in the hollow 
away from the approaching city, Hoping 
that it will not find it and destroy it: beauty 
a= it-has all the others. Once there were 50 
in the valley, now we stand alone up in 
the hollow.” 

‘The Sherwoods hope a farmer buys their 
place, It is a faint hope. Their best bet is to 
sell to a family looking for a vacation home. 
Failing that, it could go to adeveloper who 
will chop it into five-acre lots. 

Developer Eric Wedemever got his start in 
1969 when he bought a farm, divided it, 
heught another, divided it, and realized he 
wus in the real estate business, He quit his 
high school teaching job on Long Island and 
moved to Delaware County. 

“Ninety percent of our sales are to people 
from New York City and its suburbs, usually 
professionals with above-average incomes,” 
he says. “Many see a place here asa vear- 
round second home.” 

We drive out to look at one of his develop- 
ments: two-story wood-and-plass houses 
tucked neatly into wooded slopes. 

“There will be development, the question 
is what kind,” Eric says. “These farms 
would go under anyway.” 

Sl, hell always remember the native who 
said: “Eric, ] want to congratulate you. Your 
subdivisions are lovely. Can you take me to a 
parcel I can afford?” 

“He was mht,” Ene concedes. “These 
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they can't even afford. a first home. [t's sacl, Roscoe — self-proclaimed Trout Town, U.S.A 

but what oo you dor” Roscoe sits at the western end of the Cats- 
Eills, within casting distance of two fabled 

HE PAIN OF TRANSITION has trout streams, the Heaver Kill ane the 

afflicted Catskillers before. “We Willowemoc. You know it's spring whien 

live in an age of iron and have all § fishermen practice their casts on the lawns of 





we can do to keep the iron from local inns 
ntering our souls,” naturalist To fish opening day on the Beaver Kill, the 


John Burroughs, atroe son of the Catskills, great sportewriter Red Smith once said, ts 

wrote in 1918, Burroughs, whose essays.cele- like elebrating Christmas in Bethlehem. 

brate the thrill of stars at eg and the first By § a.m, there were 35 fishermen in the 

violets of spring, roamed the Catskills as a water, Wearing waders and fishing vests clut- 

boy, hapoy in the company of foxes and owls. tered with more gadgets than there are mb 
“Learly learned that from almost any bons on an admiral’s chest 

stream in a trout country the true angler “Big fish fry tonight,” said Ray Bivaletz 

could take trout, and that the great secret was of New Jersey, who showed off the first fisn 

this... there was one thing you mustalways of the day: a 15-inch brown trout 

put upon your hook, namely, your heart.” By 10 a.m, it was snowing. [he fishermen 
His spiritual heirs are to be found todayon count had risen to 41, but odds still favored 


any Catskill stream the trout. Only two more had been caught 
The air temperature was 25 degrees, the “What are vou catching?” T asked Charlie 
water a chilling 34 on the opening of trout Rall. Rall didn't missa cast “A cold.” 
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federal passenger car safery standards and comes 
with standard four-wheel anti-lock brakes. 

There are other Mercury qualities chat 
separate this minivan from the pack. Like 
available power moonroof, CD/cassette player 
and keyless entry system For quick access to the 
Villager cargo area, the rear window opens ind 
pendent of the liftgate door. 





So if youre in the market for a 
minivan, why settle for just ahother minivan? 
Drive the Villager And experience a minivan 
that comes witha very special qualiry. 
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Crushed Velvet. 

Platform Shoes. Erogenous Zones. The Terrible Twos. 
Finger Painting. Ballet Classes. Slumber Parties. 
Punk. Funk. Parents’ Day. 

College Plays. Asset Management. 
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ALL Over THE Worb THIS Is A SymBot For WARMTH, FAMILY AND SHELTER. 
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Introducing the Nissan Altima. 
The affordable buxury seclan. 
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Vourmber JOG? 


tnd a bright colored spat that 
resembles an eve (below 
While other fish have e« Vesmrs 


none has evolved such a distinctive 
“hetidlike” tail, ACO tO Wire- 
miller, whose study in Venezuela is 
supoOried by the Natrona) (ea 
Priipiiic Sac} ety 

lo help wenty his field observa 
bons. Winemiller put some young 
piranhas and several 12-inch schlics 
Gilled oscars inte a tank with North 
Armencan fish of the SITS Spe 
ung size. The piranhas attacked the 
fut of the northern fish: the Seuth 
ATIETICEN Vanethes swam around 
vintoally tnscathed 


Was This the Beginning 
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Dict their (unin Mmasiers 
mourn the boss of useful helpers’? 

The people wie livedin the Ilh- 
nes Raver Valley 6,40 veers age 
certainly cared about ther domesti- 
Cate thoes. A te SCHONtists Mats 
uncovered almost complete skele 
tons of four dogs, carefully laid on 
their sides, m specially dug, mifnvid 
inaliow graves. They are the 
Oldest known dow burials in North 
Amenca and among the oldest 
comestic dog remains fownd any- 
Where. says Darcy F, Morey of the 
Linmarity of lennesece 
“What was notable.” says team 

ele hdet Wich ic | | a, Weapnt of the 
[lino State Miseum. “wis that we 
also found the remains of humans, 
rbFc? in 


aL ie 


aad Lacy groves, alse ling on 
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WILDLIFE AS CANON SEES IT 


A radiated tortoise pauses in the early moming sun on a sand 
dune overlooking the Indian Ocean. After basking, it will forage 
on Various plants before retiring into the shade of a low thornbush. 
Up to 95% of the plants in the tortose’s habitat are found nowhere 
else on earth. With its ecology remaming largely unknown, the 


future of this distinctive tortoise is closely tied to the preservation 





of its habitat. To save endangered species, it is essential to protect 
Radiated Tortoise 


Gen: Geochelone 


their habitats and understand the vital 


Species: rovicta role of each species within the earth's 
Adult size: Stell length, ‘5 ; , F 
1— 40 cm ecosystems, Color images, with their 


Adult weight: 8-14 my 


Mabitat: Spiny desert in 
southern Madaqueca 


unique ability to reach people, can 


| help promote a greater awareness and 
Surviving murnker: 


Unknown understanding of the raciated tortoise 
Photographed bay : ere i 
fohn L. Behler and our entire wildlife hentage. 
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All dictators eventually fall, bur often the reper- 
cussions of their excesses take years to heal. Such 
will be the case with Albania (July 1992), which | 
visited in May. Despite the hardships of daily life, 
| astramger with no Albanian roots, was treated as 
an honored gucst—often the frst Westemer with 
whom people had direct contact. 
Lew Muicn 
Tucson, Arizona 


You state that Albania is the only nation located 
entirely in Europe where a majority of the peaple 
are Muslims. Most mapmakerm,. however, list the 
Caucasian republics in Europe. Averbaijan is alse 
predominantly Muslim, mainly Shiite, whereas 
the majority m Albania are Sunni Muslims. 
KEN MIncHELL 
Newbirgh, Wew Ferg 
Geoerphery fave lone used the ridgeline of the 
Caucusis Mountdins as the physical boundary 
berween Europeand Asa, Iniightofrecenrpolincal 
Chinges, tiene muy be arethinking abe whether a 
country belongs in Europe or in Asia. 


On your maps (page 75) the region berween 
Greece and Yugoulnvia is named Macedoma 
However, that is the name of the northem prov- 
ince of Greece, birthplace of Alexander the Great. 
in 145 Marshall Tito borrowed. orstole, a page of 
Greek history and pamed the southern part of 
Yuposiavin Muicedonia. In 1946 with Stalin's back- 
ing he supported efforts by a faction.in Greece to 
commiunize that country. Tito called this a war to 
unite Yugoslav and Greek provinces into a Mac- 
edonian nation. Che attempt was stopped by the 
Greek people. aided by the Truman Doctrine. 
Today the southern provinde of fonner Yugosia- 
Via bas formed 4 state with Skopje as its capital: it 
seeks recognition as the Republic of Macedonia, a 
name Creece oppeses. The European Community 
refuses to recopmize the state until it changes its 
name, and the . 5, acoepts this position, 
Disiras Po Koursoukes 
Austin, Texas 


After tie ioody Balan Wars of (912-17, the large 
geourapiue reguon of Mocedonta was purtitiioned 
among Greece, Serbia (later part of Yugoslavia), 
anid Bulgaria, Slavic Macedonians are te majority 
inthe country whose name win diapute. /f the name 
A changed, cur migpy will cfr ten. 





Mountain Lions 
The “ghost cat" may not be a specter im the astern 
United States after all, There is a documented case 
of mountain lions in Pennsylvania in this century. 
My uncle. John Gallant, shot and killed o young 
iemale lion in Crawford County on October 28, 
1967. The following day [ shotat another cougar in 
the back ofmy garden, but it cseaped, Asthe your 
have passed, 7 have learned to respect these great 
beasts. We need them back. We are being overrun 
by deer and rabbits. A reintroduction program 
wold be interesting. 
Rov Josefa GALLANT 
State College, Pennsylvania 


Here in Ontano there have been a number of cou- 
gar sightings, many recorded by the Minisiry of 
Natural Resources, which secks to determme tf A 
remtaint eastern population still exists. Canadian 
Geograplucot August/September 1984 referred to 
ATS sightings in Ontario between 1935 and 1983. 
Cine specimen was killed in Manitoba in 1973. 
CLIFFORD €r. NIETVELT 
Missisiaueu, Cnario 
fathe J ¢aUs borthe U.S. Fintpand Wildlife Service 
did the World Wildlife Fund in Canada conducted 
Niienanic scarce fareaitern cougars wither suc 
ce, Sieltings are on the rise—ar our mail inedi- 
cates—but are acribiuted to misidentification or to 
ecopad or released pet coupars. The few specimeny 
recorded in Manitoba may be western cougars, 


Dr. Hornocker and company deserve much sup- 
port for the fine research on mountain lions. But] 
believe an ethical boundary is violated in suggest- 
ing that extreme ageression can be bred out of 
populations in captivity and the less aggressive 
progeny returned to the wild. What night does 
science have to tame the wild? Jan't this genetic 
lobotomizing of wild animals’) 
LONNER F. HoLoes 
dan Francioco, California 


Recently arancher near Corona, New Mexico, lost 
2eshicep toone mountain lion. An officer fromthe 
umnimal damage control department trapped the 
offending lion and found a tattoo 1m one car, a fag 
inthe other, and a number on the lion's collar iden- 
tifving it os part of Dr. Hormockers experiment. If 
the lion bad been left undisturbed in the San 
Andres Mountains, 1ts taste for domestic sheep 
would have had little chance to develop, 
ALMA Hina 
Tatum, New Mexico 
Jite fan was not part of the relocation experiment 
burt wandered about a hundred miles fram the San 
Andrey Mountains research area. OF [30 lions stud: 
ted there, anly tis one has preved an livestock. 


The “extraordinary predatory skills” of a moun- 
tam licen do not always result in fine dining. At 
Rocky Mountain National Park a few years apo. o 


National Geographic, November 7902 




















| The HCA 35" Home Theatre, =o meal, its scirs. 














7 . f , | 7 : 
eS 4 i | oe if F | 7 a | | i | a 
ral PT iif LPLasS ET rel toy PLOT RLS re ES ape LG Gl | Lik Laake! { erh ele [ i PCT | L LT 1 ) Bab | 


tn RA fen der. vw Poin theres recsth i? fi be ahratd of (‘Dire lie Leet ed ee. vonin REA 














Taner TOU A OSA Clk IN a Closed Campercund 


ind beneath ita female couear. The scene told 
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America’s Gault Coast 

as Lee's “Third Cogs” reminded me of just 
how much hes changed since | grew pm Venice 
Florida, tin the 750s, Venice was a sicepy fishing 
town of 2 000) of éo focok when myfannly ormved 
row the population of Sairisota Loownty grows by 
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EARN 0 OF YOUR 
PURCHASE TOWARD A 
NEW GM CAR OR TRUCK. 


Now you can turn buying 
power into horsepower. Plastic 
into steel. With the new GM 
MasterCard® 

livery time you use it, GM 
will credit 5% of your purchase 
toward buying or leasing & er: "i 
Chevrolet, Pontiac, Oldsm 
Buick, Cadillac or GMC Trek 

This revolutionary new 
financial vehicle will give you 5% 
loward a new GM vehicle every 
time you make a purchase, Lake a 
vacation or go out to dinner. All 
credited to a special GM rebate 
account we'll open in your name. 

lt could mean saving hun- 
dreds, even thousands of dollars, 
over and above any other dis- 
counts or rebates, 

You get all the advantages of 
MasterCard® with no annual fee. 
And the power of the worlds 
largest, corporation, right in your 
wallet, The sooner you get it, the 
sooner youll get behind the 
wheel. The GM Card’ The new 
financial vehicle. 


1-800-8GM-CARD 
‘NO ANNUAL FEE 
THE GMCARD" 


CHEVROLET © PONTIAC * OLDSMOBILE 
BUICK « CADILLAC * GMC TRUCK 


CH in reer 88 Geen on new GM Cer oor inuck. Un io 
§500 annually. or mae of §3S00 cer 7 years. May be com 
bred wiih other Gal offers. Subpect to GM Card Aebete Program 
Rulee 
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many eary Texas oilmen invested their exptora- 

thon grubstakes in Pennsyvivania oil fjelds betore 
heading south to make their fortunes. 

Jerry Lysxcu 

Ou City, Pennsylvania 


In irecent national survey conducted-by a Liniver- 
sity of Maryland geographer, three of the United 
States’ 2t) best Peaches were between Periido Rey 
and Seogrove Beach. Grayton Beach, Flornda, 
ranked second, after Hawatt’s Karalua, 
C. Ket Comen, Je 
Senta Rove Beach, Florida 


The map ignores Cape Coral, which has neariy 
80,000 people, more than either Fort Myers or 
North Fort Myers, which you show. Among cities 
inthe state. we nval Tampain lind area: only Jack- 


sonville is larger 
WE. Rasicot 
Cape Coral, Fierida 


Trobriand Islands 
In 1943 1 spent several days in the Trobnand 
Islands und wish to convey my appreciation for 
your authentic account of a paradise in the South 
Pacific. [on myv tree time [visited with the chief, who 
was very polite ind informative about the Trobn- 
anders’ customs and their sharing of goods. It was 
refreshing to read that very little has changed. 
Dane... Creo 
Dover, Anzang 


Che ishandersare described a4 having an idyllic hife- 
stvle With references tc: lnughing children, male 
leenagers enjoying privacy with girlfriends. and 
ailult male fishermen who think their life cannat be 
improved upon. [am left wondering about the 
wWoren. No mention was made-about what they 
think of life in the Trobriand [stands 
KATHLEEN CANNON 
Dayton, O}io 


Paul! ‘Thercux states that "Fora reason that noone 
can explain, the birthrate is lower than might be 
expected.” Then he writes about the yam, one of 
the staple foods. The yam, or Dioscorea, was long 
Known by certain Mexican [ridians to have a con- 
traceplive effect. In 1999 Dr. Russell Marker, an 
American chemist, determined the molecular 
structure of dicspenin, a steroid substance with 
progesteronic effect denved from the yam root, 
Based on this:information, Organon, o leading 
producer of contraceptive pills, uses the diosgenin 
from Mexican vam roots 45 the raw material for 
some Of its procucts. 
Murty Lacaiice be Réevar, M.D. 
Caracas, Veneztielu 


Letter cdi be added to FORM, Aerial 
GCrogramiuc Magar, Bor sida, Waskingnor, 
DOC. 284, and sheuld include sender's addres anal 
Ifephoncnamber, Not all feters can be waved. Those 
Ha ate willl afte bee eciineed arta! eccerpied 


Farum 





Christmas 





Wothod Your Penerous suppodt, 
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CD player let you make this world your world. 








With Touch Drive, you 
shift from 2WD to 4WD 
High, and back, with 
PUSHBUTTON Gase, 


FIND 





OURSELF 





Wore overall room than anything nm timc lass. All 
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4 thought'u! feature can mare a 
big difference. With fhe spare 
sfored under the vehicle, the cargo 
area is more generous and /s 
easy-to-load. 
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The Slow-growing Saguaro 





full-grown Saguaro can 
reach 3 feet in height, 

Weigh nine tons, anc 
live 200 vears. The sturdy cac- 
tus thrives.only in parts of An- 
ronda, Cahfornia, and northern 
Mexico. Birds excavating rest 
holes convert sapuaras into 
high-rise housing. 

From the single stem of Car- 
heed gigonied shallow roots 
may radiate 50 feet or more in 
all directions, collecting every 
drop of scarce moisture. The 
Safuaro § tough, 7 
WHEW Skin guards 
agAINSL evap 
ration, helping 
it survive 
months-long cry 
spelis, When the 
rainscome, the 
furrows between the 
accordion nbs of the water- 
starved cactus fill out. 

Saguaros grow slowly: a ten 
yvear-olel may be just one inch 
tall; a 30-year-old may nea- 
sure four feet. White, waxy 
hinscmns apoear once a year 
after the half-century mark, 
and the distinctive “stick ‘em 
up arms develop oniv after 
the plant tum 75 

Such olel-timers are rare. As 
the Sunbelt’s human popula- 
tion expands, all cactuses feel 
the pressure. Vandals with 
fun? and pocketknives cuiuse 
chimage that can kill. Some 
cactuces have fallen to 






ing of Cactuses 


developers bulldozers; others 
have been stolen for sale to col- 
lectors and landscapers: Miles 
OF esert around Arnona cities 
have been denuded by diggers. 
The raré crested saguaro, 
mutation valued by collectors 
(below). Le believed to number 
fewer than 200 | 
(actus poachers work quick- | 
Iv. tonicer the cover of darkness 
An 80-year-old: specimen nearly 
20 feet tall can be uprooted. | 
winched onto-2 specially 
equipped trick, and 
hauled awry in just 
(5 minutes. [t's 
worth more than a 
thousand dollars 
on the black market, 
Cactus poaching in 
ani! “round Saguaro Wa- 
honal Monument became so 
pervasive that in 1981 Arizona 
appealed to the U.S. govern- 
ment for assistince in enforcing 
the state's protected species law 
Lntense undercover work paid 
off in January 1990, when the 
U.S, Fh and Wildhfe Ser- 
ices Branch of Special Opern- 
tions rounded up 2! cactus 
poachers: A record 19 were con- 
victed of theft, conspiracy, and 
trafficking in protected plants; 
most received heavy fines and 
pail sentences—almost unheard 
of tor plant-theft. Federal pro- 
tection and local conservation 
conuinue the fieht to keep the | 
saruaro in the wile ‘e 
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For A g 
(Not availablemm ost schools) 


Equip the next generation of leaders for the environmental, economic 
and political challenges they'll face. Make sure geography is taught in your 
local schools. If it’s not, ask your principal to inchude it. 

For information about improving America’s future through geography 


education, write: Geo-wise, P.O. Box 96582, Wash., D.C. 20090-6582. 


Put Geography back inthe classroom. Por future generations 


National Geography Awareness Week, November 15 - 21, 1992 
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INTRODUCING THE NEW CADILLAC FLEETWOOD BROUGHAM, 


Advancement atter advancement creates the new benchmark 


THE WIND 


in uncompromised, full-size luxury. Its commandmy new design 









virtually eliminates wind 


noise, New seats provide The quietest, most spacious Peehwoon ever 





superior back support in the roomiest car you can buy. And 


there's the reassuring safety of Traction Control, anti-lock brakes 





air bags CADILLAC FLEETWOOD BROUGHAM. 
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CHANGING THE WAY YOU THINK 
ABOUT AMERICAN AUTOMOBILES. 
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DUAL AIR BAGS PROVIDE SUPPLEMENTAL PROTECTION WITH SMFETY BELTS POR UP TO THREE PASSENGERS 


20 PLEASE CALL 1-800-343-4CAD 
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Well, Aunn Conurrio cacti wath pus 
one hand, while holding a dog 


er her head 


Discoiks 
(Quite a picture in itsel 
The Nikon NGOOO6 is controlled 
by @ convenient dial and a simple 


an LCD 


qaley a you: ws hai 


muiti-buiton keypad 


reauoul Cleary 


youre doing. Press any two buttons 
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With Pocus Tracking. the NotK)6 
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ONLY NORELCO SHAVES BELOW THE SKIN 
WHILE FLOATING OVER YOUR FACE. 


Shaving with a 
Norelco’ is extraordinary, 
The moment you 
start, the razor heads 
begin 
to float. 
They 
acjust 
on the 
outside 
LO CVETY Floating heads sone ay 
contour evr fce 
of your face, while inside 
another technological 
feat 1s taking place. 

Here, Norelco’s 
patented “Lift and Cut". system is engineered with a precision 
litter in front of the blade that notches into the hair and 
lifts it up. Then, after the blade cuts it, the hair shaft can 
actually drop below skin level. 

The result 1s an incredibly close shave. But you're also 
rewarded with exceptional comfort since Oey 


IN x the blades 




















don't even 
touch your 
face. 

Experience 
the Norelco, 
Inside and out, it lives up to everything 
you want in a razor. 
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We make close comfortable. 
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I you see detail this sharp in a blowup this big, 

imagine the detail you'll see in your prints. 

Thai's the microfine grain of Kodak Ektar film. 

THE GENIUS IS IN THE DETAILS" 
























Gtopynght, 12 Lensiraftiers 


LensCrafters 


FeatherWates’ 
Bring You 
Lighter 
Weight 

For Greater 
Comfort 


Exclusive FeatherWates* 
offer a higher standard of 
como in eyewear because 
they are dramatically lighter 
than ordinary glasses. And 
LensCrafters, America’s 
leading one-hour eyewear 
store, has the technology to 
custom-craft your “light-as- 
a-feather” glasses in about 
an hour. Expenence the 
comfort of glasses you vall 
hardly know you re wearing. 


Call 1-800-522-LENS (5367) 
for your nearest 
LensCrafters. 








rf 


Lighter Weight, 
Greater Comfort 
In About An Hour 
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On Television 


Going Underground: 
The Lure of Caving 


-- omeday [hope to discover a 
huge qive no one clac has 
necn in before,” says Leah 
Brown (below) of Hunisville, Ala- 
hanmti—at nine 


champion rope clinbe 






yours Old a caver and 
With bercracd 
great Of the United States underiam 
by “cave frecks —limestone, dolo- 
mite. marble. and gvosinn—bult only 
a fraction of existing caves explored 
she stars a good chance of realiz- 
ing her dream. Hers and other 
creams take form in “Mysteries 





ida 29 Pak 


Undereround,” the first film at 
the 1992-93 season of National 
GCeoprighic Telewisiin Specs 
funded by Chevron. 

Rien mm Mew wildest dreams Daw 
Allured, Rick Bridges, and Neil 
Backstrom could not have imagined 
[he Magnituile of ther discovery on 
May 25. 1986.1 Carisbad Caverns 
National Park, New Mexico. Die 
mg ina A-foot-deep pit, the) 
unooVvertd an extraordinary cave 
aystem. store than |, 68) feet dawn, 
Lechiuzuilla 1 the deepest cuve tn 
the U.S. and, with 60 miles mapped 
sO Tar, the fourth longest (MATIONAL 
Ceoomarmoc, March 1941) 

wow for the first time and, to pro 
tect the caves fragile environment! 
mawie the Laat, the National Park 
Service bias allowed 3 film cew ti 
document the find 


"hivaternes Underground” pives 


it ae nCce an LUT Put gelled view 
Of this eplendid cavern —immense 
rooms lavishly decorated wrth pitt: 


fone white eypsum chandelers 21) 
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of full-time inhabitants, “Mysteries 
Undereround” is alumimatecd, 
producer Liane! Fnedbherg, “hy 

the spot of the coving community 


ond the infinite variety of what's 
down below.” 


oil i i] 


“Mytenes Underground” Special on 
Pas, Noremier [X, fo pom. ET, 








Duc To Blown Tires At Midnight, 





We Present The EVEREADY 2-in-1 Flashlight. 





The Eveready, 2-in-1 Flashlight ts two lights in 
one. With just one quick pull, this versatile 
Plashlight extends into a 7,60" area lamp. It's 
powercd by four AA batterics, so it's just the rigs hut 
sizc to keep in a kitchen drawer, glove box or 
backpack. Look for the Eveready " 2-in-1 Flashlight. 


We make it for a lot of pood reasons. 


EVEREADY 


Eveready Lighting Products 
When Conditions Are Tough, They Shine. O77. tsermneely Hite 
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You Can Hold Some Of The World's 
Exp periences In The Palm Of Your. Hand. 
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And, when the simple connection is made to your television, the 


door is opened to the exciting world of entertainment and education. 
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The 
Incredible 


Mexican 
Free- 


tailed 


Bat 


omething besides jumbo 
jets and Piper Cubes 
chow's Lit) On Airperi 
raflarin San Antonio, Texas, 
each summer: Mexican tree 
tailed! bats. Just one of the 
half-ounce creatures with its 
wingspan of 12 toches would 
not be detected. But when 20 
million depart nearby Bracken 
(Cave at dusk, they appear on 
raclar and in the sky 2s living 


















columns several miles long, 

Bracken Cave hosts the 
largest known colony of Tadar- 
tia beasiGgensi. Most are fe- 
male. While the range of the 
Mexican free-tailed bat ex- 
bens from the United States to 
South Amance and the Carib 
bean, mothers and young arc 
mostly found in adoerzen huge 
nurserv colonies in the south- 
western United States 

The night-feeding bats fly to 
heaht=of 10,000 feet or more 
ond cower thousands of square 
miles. In just one night the 
Bracken Cave colony con- 
sumes up to 250 tons of in- 
sects, including crop pests and 
mosquitoes, Hack in the cave 
thew roost, 200 aclults to each 
square foot of space, creating 
the ideal temperature for rear- 
ing voung. The female hasan 
amazing ability to identify her 
alispring $ cry and scent amid 
thousands, according to (Gary 
NicCracken of the University 
of Tennessee 

Al five weeks the pups begin 
practice flights in the dark 
Cave, & precarious traming 
hase, Vision is no belp here; 
the bats wée echolocation— 
A oor of sonar svslem—to 








jyucge their surrcundings. 

Many juvetiles die during 
this arduous thme, but survi- | 
ors soon joIn the evening 
forays for food, In early 
November the colony migrates 
to Mexico, where females mate 
with resident males, then 
returns in March or April 

Like other cave-dwelling 
hats, Mexican free-tailed hats 
art extremely vulnerable to 
human destruction. Entire col- 
onies have been wiped out in 
moments fey people cyneunit- 
ing or setting fire to the caves. 
In 1963 an estimated 30 muil- 
lion bats ved in Arteona’s 
Eagle Creek Cave. By 1970 
some 30,000 remained: ¢un- 
ahell casings were found owt- 
sie. ODT and other pesticides 
olson take o toll 

Niany bat caves, including 
Eagle Creck, desperately need 
help te ensure a comeback for 
the animals. “To this enc in 
[982 Merlin Tuttle of Austin, 
Texas, who wrote about bats 
inthe June 199) GpocRAPHIC, 
founded Bat Conservation 
International to promote con- 
servation of Chiroptera, the 
larcest order-of mammals after 
Rodentia. The-group has 
Fained protection for a number 
of important bat sites, inchid- 
ing Bracken Cave. Protected 
hat colomes-are reestablishing 
thetnselies und populations 
are mising. But for the Mexican 
free-tailed bat, says Dr. Tut- 
te, human fearand misunder- 
slunding remain the number 
one threat to survival, [| 








“Its a patch. Ask 
your Sector about it. 





Available by prescription only. 
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Saving Peat Boes—and 
Their Strange Denizens 
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Restore the Kissimmee 
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Bird-size Grasshopper 
Invades South Florida 


lores ere used to beine 
| overnun by heetarre aliens — 

wilking catiish, Colombian 
pints. LO Leads. Nev cornet het 
POLS SNviTiinental niente 
Nas amived—oane of the world’s lirg 
esl grasshoppers, five inches long 
With an eighi-and-a-nalf-imnch wing- 
span. And if has a sweet tooth 

“We've analy found five so far, in 
Broward and Dade Conmntics,” sav 
state cntomoloest Harold 
Denmark. “They're not 
estaniished yet. All 
five were feniales, but 
none had eges 
We clon t emew 
how they 
armived, | hey re 
nmanve to 
Looste Rice 
Veneriiela. 
and Brazil 
They tiave a ravenous 
appetite for sugarcane, and 
that wornes W4 because *wearcane 
important here.” 

Denimark Savs the Crest trvceckess 
turned up last February “when a 
lacly called in-saying she'd found a 
Hie gmssitopper. We asked her tn 


try captioning it, so she lerded it into 


California Smog: Removing a Certain Air 


perfume pollutes, save the state of California. So 
cho hundreds of other common household prod- 
ucts that will soon be governed by new state onti- 
Pollution standaryls 
Perinmcs, Coloenes, fd Bair sprays are lem Try a} 
categories of items to be regulated. They contain vola- 
tile organic compounds such as aloohols and hydrocr 
mon propellants thot reed i aun Go form siege. The new 
stairhdurds call for reducing or eliminating those Ingredi 
ents in an eiion to reduce air pollution by Gf) tons a 
dav. While some manufacturers will switch from aero- 
60) (ans TO PUI COntmners, other ure ina mod scrum 
ble to completely reformulate their products. Perhunmes 
ind colognes mirketed in Califonna before 1994 will 
be exempt, however 
“We re stirting to see simular laws in other states, 
ave 5. William Becker af the Association of Local Air 
Pollution Control Officials. “Nationwide the largest 
STH - Prue industries have beer reheulleitiedd, burt 
there are still other sources —like oil-based pamts— 
that contribute samhcantly to the problem. ’ 














her curpurt., bashed it with o 
broom, ad sentitin,” He 
Had eaptcted 6 commen 
three-toch-lomg Florida pricss- 
hopper called an caster bb- 
ber, Gut wis atased to find 
the pend (uaropiadacris 


“Stav Clear!’ Alarm 
Warns Whales 


ewfoundiand water- 
men, fishing inshore 
for cod, often wirkl 
ip with fuompback whales in 
thei nets, [hat can be fatal to 
the whuies and 4 disaster ta 
the fishermen, Lact tear the 
ects. Catach ke 
P wlceut | 300 
hits. COSTE 
ncary a millon dol 
lars in dima Be. AL record 
137? humpbacks were trapped, 
and! 14 died. But the rest lived, 
thanks lorcely te Jon Lien 
of Newfinndland’« Menin- 
nial Gniversity. He has freed 
more thin 6) humphacks 
amce |Uya 
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Nationa Geagniphic, November 1902 
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battery-powered nomsemnaker that 
MOUs Hike o ahistiont buamorer 
pounding ananvil. Using several ti 
tne cdewices an their nets, one group 
of fishermen reported fewer calli- 
aon. Bui the alarms cost shout 
S150 cach, to oxmensive for wide- 
spread use, Len hapes murs 
production can reduce that ta $25 


JOHN LL. Ley 
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Yep, ['m going hack for my sheepskin. 


This semester I pact my tuition on my new credit card. Which one? 
It's a Private Issue, And by the wax, so are my mid-term grades, 





Your credit card should be a Private issue. 
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On Assignment 


wt Winted to expenence bintt- 
ness,” avs stat writer 
CHAI FE. los about this 
months cover story. So be denned 
fe | blindfold aT CHitusticd a Sect rigl 
eve doy named Jade to lead him 
Miroueh Times square (right), 
Doug Roberts of Seeing Eye, Inc 
coathed the 2-minute walk through 
the heart of Mianhutian 
Tt Wiis (lis) an approsimaticn, cil 
course, fut | wanted to pass thal 
focling on to the reader, ancl this 
was. close as I could come.” 
UT 2 Vir ot the mere 
wike has always throeen honsell 
ite tis stores’, In Abia Califormis 
(Cictober [Y7l) he drave most of a 
thous oribe off-road race before 
Drelkimng un axle. Investigating alr 
crait safety (August LOFT), the ex- 
Nirine Corps prot liinded a Bocing 
hel. Itt Gat, Mike has taken the Gon 
triolé of 38 different kinils of guir- 
plines while on assignment 
Ai aat inet Was fot os erent 6 Chil 
nee Es Dete tioled Py a ot+pound 
[ REVTSRLELIT FELT yer Tou Have to 
TEES 8 CONSCIOUS OCosI0O0 fo rus! 
the dog, he save, “1's like stepping 
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Lat | | rHige 


L.. POEs 
a bees to rimerse himself ina 


PhoOory Hi plac a [a hen th hile 


Sioff member Peres 


fedine 8 Choice (he tow ) for hs east 


tea I [.—_ = ed 
frhcie, “it was harder than ti 
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head bobbed around like a dash- 
board masoot.” Peter helped scien 
bist haul oquipment throweh the 
wihdermess and keep a 24-hour vig 
over the cogs and hatching: The 
constant demands “made 
ike anew parent again,” saves Petes 
Lather ot tun farvs. 7 ane |] 

Back in the office [ndtana-born 
Peter resumed his ditties £5 an issue 

gthe work <a 

writers ind researchers during an 
ariicle’s final production stages 

Soon atter his retin Peter. te 
sponding to a cry from his seven- 
veur-olcl, le aped out of bed, dipped 
md broke hes foot. He adds. “May 
be it's sufer outin the field 
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214 horsepower 24-vulve Vb 


Perhortnance suepoiion 





ED REACTIONS Ar RED LIGHTS. 





Four-wheel anti-lock disc brakes 
Sophisticated traction control” 
Lawurious leather-trirmmed interior” 
Avtomatic liempenvture Contra 
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A. Division of the Chrysler Corporation. — 


EAGLE VISHOWN., NOT INTENDED =—& 
FOR THE GENERAL PUBLIC. i? 





